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INTRODUCTORY  LETTER 


BU  ExedUncy^  Bkbiah  MAGOfUNy 

Ocvemar  of  Kentucky: 
Sm :  Last  October  I  forwarded  a  cfynoptical  report  of  tiie  resolts  of 
the  Geological  Sorvey  of  Eentacky,  from  ^  conclusion  of  my  previous 
report  np  to  tbat  tima 
I  now  sabmit  a  fidl  report  of  ^  geolo^cal  surveys  made^  under  my 
in  Kentucky,  during  ^  years  1858  and  1859. 
Very  respectfiilly,  your  obedient  servant^ 

D.  D.  OWEN,  8UU  CMogUt. 
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CHAPTER  I. 

GENERAL   GEOLOGY. 

Duiii^  the  two  past  seasons^  three  very  important  works  have  been 
completed  in  the  prosecution  of  the  topographical  geographical,  and 
geological  surveys  of  the  State  of  Kentucky. 

The  east  and  west  base  line,  which  is  to  serve  as  the  basis  for  all  the 
geographical  and  topographical  surveys,  by  which  the  geological  observa- 
tions are  to  be  finally  located,  has  been  completed.  This  line  commences 
on  the  Ohio  river,  at  the  mouth  of  Highland  creek,  and  runs  due  east 
until  it  intersects  the  boundary  line  between  the  States  of  Kentucky  and 
"Virginia.  The  principal  points  through  which,  or  near  which,  this  line 
passes,  are :  Commencing  at  the  Monument  Stone,  in  Dr.  John  T.  Berry ^s 
inclosure,  near  TJniontown,  approximate  latitude  37°  46'  4".  At  187,- 
869  feet  it  crosses  Green  river;  at  233,300  feet  it  runs  tiirough  the 
centre  of  Third  street,  in  Owensboro ;  at  269,280  feet  it  crosses  Panther 
creek;  at  296,318  feet  passes  through  Ejiottsville,  in  Hancock  county; 
at  322,975  feet,  or  sixty-one  miles  eight  hundred  and  dghty-five  feet,  it 
reaches  William  Smith's  farm,  near  the  Hawesville  and  Hartford  road, 
in  Hancock  county.  From  thence  it  runs  one  quarter  of  a  mile  north 
of  Hardinsburg,  in  Breckinridge  county;  passes  two  miles  north  of 
Boston,  in  Nelson  county ;  through  the  spring  property  at  Harrodsburg^ 
and  along  the  north  side  of  Bichmond.  Said  line  crosses  the  Licking 
river  at  licking  Station ;  runs  up  the  Kocky  Fork  of  Burning  Spring 
Fork  of  Licking ;  enters  Floyd  county  at  the  crossing  of  the  Licking ; 
passes  into  Johnson,  crossing  many  of  the  branches  of  Jenny's  creek, 
in  that  county ;  intersects  the  Big  Sandy  at  the  mouth  of  Little  Paint 
creek,  near  the  comer  of  Johnson  and  Floyd  counties — a  distance,  alto- 
g^her,  of  278  miles  917  feet,  where  the  work  closed  in  the  year  1859. 

After  Sidney  S.  Lyon  had  completed  his  survey  of  the  eastern  bound- 
ary of  the  irestem  coal  field,  the  survey  of  the  base  line  was  resumde 
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and.  carried  from  the  comer  of  Johnson  and  Floyd  counties^  through  to 
;t|ii&' Virginia  line^  making,  in  all,  a  distance  of  306  miles  1,800  feet 

-,.*:*  Since  the  mode  adopted  for  running  the  base  line  by  compass  neces- 
sarily involves  unavoidable  errors,  incidental  to  the  rotundity  of  the 
earth's  surface  and  other  causes  combined,  corrections  should  hereafter 
be  established  at  important  and  convenient  points,  where  the  latitude  and 
longitude  could  be  taken;  as,  for  instance,  at  Owensboro,  in  Daviess 
county ;  at  Knottsville,  in  Hancock  county ;  at  Hardinsburg,  in  Breckin- 
ridge county;  at  Boston  or  Bardstown,  in  Nelson  county ;  at  Harrodsburg, 
in  Mercer  county ;  at  Richmond,  in  Madison  county ;  at  the  principal 
crossing  of  the  Kentucky  river,  below  Irvine,  in  Estill  county ;  at  Lick- 
ing Shition,  in  Morgan  county ;  at  the  confluence  of  Big  Sandy  and 
Little  Paint  creek,  near  the  corner  of  Johnson  and  Floyd  counties ;  and, 
finally,  at  its  intersection  with  the  boundary  line  between  Kentucky  and 
Virginia.  Thus  corrections  might  be  established  along  this  base  line 
after  the  manner  of  the  correction-lines  of  the  United  States  land  sur- 
veys. 

The  topographical  and  geographical  surveys  already  instituted,  or  here- 
after to  be  made,  will  be  laid  off  north  and  south  from  said  base  line, 
commencing  and  closing  on  the  same. 

The  entire  length  of  this  line,  from  its  point  of  commencement  on  the 
Ohio  river,  in  Union  county,  to  its  intersection  with  the  east  boundary 
line  of  Kentucky,  m  Pike  county,  is  306  miles  1,800  feet 

To  run,  chain,  and  cut  out  this  line,  has  been,  by  far,  the  most  expen- 
sive part  of  the  detailed  survey  of  the  State,  since  it  required  a  force  in 
the  field  double  that  required  for  the  detailed  topographical  surveys  in 
the  individual  counties.  This  great  work,  now  completed,  will  enable  the 
fiiture  surveys  to  progress  more  rapidly. 

The  other  two  important  works  accomplished  are  the  surveys  which 
have  established  the  boundaries  of  the  two  coal  fields  of  Kentucky.  The 
one  survey  has  been  run  from  a  station  on  the  Ohio  river,  below  Green- 
upsburg,  in  Greenup  county,  meandering  the  outline  ot  the  eastern 
coal  field  to  the  Tennessee  line.  The  other  survey  commenced  at  a  point 
on  the  Ohio  river,  near  Hawesville,  and  meandered  the  outline  of  liie 
western  coal  field,  until  the  terminating  line  again  intersected  the  Ohio 
river,  near  the  mouth  of  Tradewater  river. 
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The  meandered  outline  of  the  eastern  coal  field  is  represented  on  a 
small  map,  executed  by  the  new  process  of  photo-lithography,  by  which 
the  whole  contour  and  topogrj^hy  of  the  large  manusciipt  map  of  this 
work  has  been  reduced  by  the  camera,  and  transferred  to  the  stone ; 
which  photographic  impression  served,  subsequently,  as  a  substitute  for 
hand  drawing  or  engraving,  from  which  to  take  impressions  off  the  stona 
This  map  is  therefore  interesting,  not  only  as  representing  the  exact  out- 
line of  said  coal  field,  but  as  a  specimen  of  a  new  art,  just  perfected 
The  topographical  maps  of  Hopkins  and  Greenup  counties,  and  Carter  and 
Lawrence  counties,  are  now  completed,  and  have  been  ready  for  distribu* 
tion  since  last  year.  The  map  of  Hopkins  county  is  already  far  advanced, 
and  can  be  prepared  in  a  short  time,  when  means  are  provided  to  do  so. 
In  making  the  surveys  necessary  to  establish  these  boundary  lines, 
considerable  portions  of  the  following  counties  have  been  embraced  in 
eaid  surveys :  Carter,  Rowan,  Morgan,  Bath,  Montgomery,  Powell,  Estill, 
Owsley  ,Jackson,  Rockcastle,  Pulaski,  Wayne,  and  Clinton,  in  the  east- 
em  coal  field;  and  Hancock,  Breckinridge,  Ohio,  Grayson,  Butler,  and 
Muhlenbui^,  in  the  western  coal  field. 

More  extended  researches  have  been  made  into  the  relative  age,  equiv- 
alency, thickness,  range,  and  extent  of  the  various  beds  of  coal  comprised 
in  the  coal  measures,  in  further  elucidation  of,  and  comparison  with,  the 
normal  order  of  superposition,  formerly  established  in  Union  county ; 
and  the  Palseontological  Assistant  has  continued  and  extended  his  inves- 
tigations into  the  specific  character  of  the  fossil  plants  of  the  roof-shales 
of  each  bed  of  coal;  which  investigation  fully  confirms  the  order  of 
superposition,  as  formerly  given  from  other  evidence,  with  only  one 
important  alteration.  It  is  now  demonstrated,  that  in  the  western  coal 
field  there  is  no  worJcahle  bed  below  the  Bell  or  Tradcwater  coal.  No.  1  B 
of  the  sections  of  the  Western  Kentucky  coal  measures.  Along  the 
valley  of  Tradewater,  and  elsewhere,  in  the  western  coal  field,  there  is  a 
thin  vein,  under  or  between  beds  of  conglomerate,  equivalent  to  the 
Caseyville  Sandstone,  of  four  to  six  inches  in  thickness;  but  it  has 
nowhere  been  found  of  workable  thickness,  and  no  bed  of  coal,  referred 
to  as  the  Spigert  or  Cook  coal,  can  be  demonstrated  or  established  as  a 
workable  bed  below  the  Bell  coal  and  above  the  Caseyville  conglomerate- 
Nevertheless,  in  the  eastern  coal  field,  in  Rowan,  Morgan,  Bath,  Powell, 
Estill,  and  Pulaski  counties,  one,  sometimes  two,  and  even  three  beds  of 
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coal  occur  under  the  conglomerate ;  all  of  which  underlie  what  is  usually 
T^arded  as  the  productive  coal  measures.  Some  of  these  are  thick 
enough  to  work,  and  of  a  quality  equally  as  good  as  many  of  tlie  higher 
€oals.  These  coals  are  designated  as  ^ suh-congiomerUiCy^  as  indicating 
their  geological  horizon,  below  the  pebbly  sandstone  which  underlies  No.  1 
coal  of  tins  Report. 

In  the  classification  of  the  Pennsylvania  coal  measures,  the  400  feet 
of  strata  under  the  Pittsburg  (or  our  No.  11)  coal  have  been  denomi- 
nated ^^  barren  measures,"  inasmuch  as  no  beds  of  coal,  over  one  foot  in 
thickness,  have  been  discovered  in  that  subdivision  of  the  coal  measures 
of  Pennsylvania.  Such  a  classification  is  not  applicable  to  the  coal 
formation  of  Kentucky  \  since  we  have  in  our  western  coal  Md  in  the 
corresponding  space,  under  our  No.  11  coal,  no  less  than  four  beds, 
from  three  to  four  feet  in  thickness,  besides  two  others  from  two  to  two 
and  a  half  feet  in  thickness,  while  No.  9  coal  of  the  Kentucky  Report, 
in  this  space,  is  one  of  the  most  persistent,  workable  beds  in  the  western 
coal  field. 

The  coal  formation  of  Kentucky  is  naturally  divided,  by  the  interpo- 
lation of  two  conspicuous,  important,  and  generally  persistent  sandstones^ 
into  three  subdivisions-an  upper,  midcQe,  and  lower.  If  any  of  these 
subdivisions  deserve  in  Kentucky  the  name  of  barren  measures,  it  is  the 
upper — above  and  not  below  No.  11  coal ;  since  in  these  higher  measures 
no  coal  is,  at  present,  known  in  the  State  of  more  than  two  and  a  half 
feet  in  thickness. 

The  two  prominent  sandstones  which  mark  the  geological  horizons, 
separating  the  upper  from  the  middle,  and  the  middle  from  the  lower  of 
the  above  divisions,  are  known  in  the  West  as  the  "  Anvil  Rock  "  and 
the  Curlew  Sandstone;  the  latter,  the  equivalent  of  the  ^Mahordng 
Sandstonej^  or  the  Fifth  Great  Sandstone  of  Lesley.  The  former  seems 
to  have  attracted  less  notice  in  other  States  than  it  has  in  Kentucky,  but 
is  no  doubt  referable  to  the  "  Williamsport  Sandstone,"  of  Pennsylvania, 
and  No.  7  of  Dr.  Hilldreth's  section,  at  Wheeling,  given  on  pages  80 
and  81  of  the  American  Journal  of  Science  and  Art^  vol.  29,  No.  1, 
October,  1835,  and  No.  2  of  section  on  page  68  of  same  volume.  Each 
of  these  divisions,  interposed  between  these  prominent  sandstones,  is  about 
600  feet  in  tiiickness.  The  lower  division  of  our  coal  measures,  under 
the  Curlew  Sandstone^  contains  four  principal  coal%  numbered  from  1  to 
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4,  inolusive ;  the  imddle  division  embraces  eight  coals^  numbered  from 
5  to  12,  inclusive;  the  upper  division  includes  six  coals,  numbered 
from  13  to  18,  inclusive. 

In  Kentucky,  the  lower  and  middle  divisions  are  the  richest  in  good 
workable  coals.  The  most  reliable  of  these,  both  for  uniformity  of  thick- 
ness and  extent  of  area,  are  Nos;  1,  9,  and  11.  In  the  Green  River 
Valley  and  Hopkins  and  Union  counties.  No.  12  attains  often  a  good 
workable  thickness ;  but  occasionally  it  is  only  a  rash  coal ;  at  other 
times,  a  reedy  coal,  w^  adapted  for  the  manufacture  of  iron  from  its 
ores  with  raw  coal. 

In  Western  Kentucky,  the  principal  repository  of  cannel  <Joal  is  No. 
1  B ;  but  it  is  only  locally  so,  as  at  tbe  Breckinridge  mines,  <and  in  some 
parts  of  Hanoock  and  Union  counties. 

In  the  eastern  coal  field  of  Kentucky,  as  well  as  in  Pennsylvania^ 
coal  No.  3  assumes  more  frequently  the  cannel  character  and  chemical 
composition  suitable  for  the  manu&cture  of  coal  oils.  The  lower  fifteen 
inches  of  this  coal,  from  the  Tar-Kiln  branch  of  Stinson  creek,  in  Green- 
up county,  has  been  analysed  by  the  Chemical  Assistant,  Dr.  Peter,  since 
the  publication  of  the  last  Eq>ort^  and  found  to  be  richer  in  oil  than  any 
of  the  Kentucky  coals  hitherto  analyzed,  and  richer,  even,  than  the  cel^ 
brated  oil  coal  of  Boghead,  in  Scotland,  yielding,  as  the  Tar-Kiln  coal* 
does,  from  100  to  110  gallons  to  the  ton.  The  whole  bed  is  three  feet 
tihick,  mth  a  clay  parting  of  three  inches.  One  foot  above  tJie  clay  part- 
mg  is  bituminous  coal )  the  nine-inch  layer  below  it  is  cannel,  but  inferior 
in  quality  to  the  lower  fifteen  inches  of  the  bed,  which  is  tiie  richest  oil- 
producing  coal  known,  unless  it  be  the  Albert  coal,  of  New  Brunswick. 
As  I  have  diown  elsewhere,  any  bed  of  coal  is  liable  to  assume  the  can- 
nel character  wherever  there  has  been  a  growth  of  resinous  trees  to  pro- 
duce it  That  kind  of  growth  appears  to  have  been  more  prevalent^ 
however,  in  the  early  part  of  the  carboniferous  era. 

No.  1  coal  is  often  divided  into  two  members,  and  wen  sometimes 
three  members,  lying  from  a  few  inches  or  feet  to  thirty,  or  even  fifty  feet 
apart,  and  is  known  in  Pennsylvania  under  the  name  of  '^  Mammoth 
Vdn,"  since,  in  the  anthracite  r^on  of  Oarbondale^  its  united  members, 
A,  B,  and  C,  attain  a  thickness  of  twenty-five  feet ;  those  of  Scranton 
embrace  thirty  feet^  and  those  of  Wilk^sbarre  no  less  than  forty-seven 
feet 
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In  Western  Kentucky,  No.  1  coal  ranges  from  four  to  six  feet  This 
eoal,  the  first  coal  above  the  conglomerate,  is  the  most  rdiable,  both  as 
to  thickness,  extent,  and  persistency,  of  any  bed  in  the  whole  range  of 
the  coal  formation.  It  is  the  coal  which  is  mined  at  the  Bell  &  Casey 
mines,  on  Tradewater,  in  Union  county ;  at  Hawesville  and  Breckinridge 
in  Hancock  county,  and  many  other  localities  around  the  margin  of  the 
western  coal  basin. 

The  geological  horizon  of  the  heavy  black  ferru^nous  limestone  of 
Hopkins  county,  which  so  much  reselnbles^  in  appearance,  black-band 
iron  ore,  is  now  referred  by  M.  Leo  Lesquereux  to  the  level  of  No.  8  coai 
In  a  former  Report,  it  was  supposed  to  be  associated  with  No.  7  coal. 
Nevertheless,  on  the  Saline  river,  in  Illinois,  a  near  approach  to  black* 
band  ore  occurs  above  a  4-inch  coal,  which  certainly  belongs  to  the  hori- 
zon of  No.  7. 

In  Hopkins  county,  No,  11  coal  attains  its  greatest  thickness,  beings 
at  some  localities,  7  to  8  feet  At  McNary's,  No.  11  and  No.  12  lie 
dose  together,  and  have  a  united  thickness  of  11  feet. 

In  the  eastern  coal  field^  none  of  the  coal  measures  above  the  level 
of  the  Mahoning  Sandstone  appear  to  exist.  It  is  only  in  the  southwest 
part  of  the  western  coal  field  that  the  series  is  complete.  There,  eighteen 
different  beds  of  coal  are  recognizable,  between  the  conglomerate  and 
the  highest  measures  observed  in  the  neighborhood  of  Uniontown. 

The  united  thickness  of  these  eighteen  beds  is  about  43  feet ;  about  IS 
feet  of  this  thickness  belong  to  the  beds  included  in  the  lower  subdivision 
of  the  coal  measures ;  about  24  feet  to  the  middle  division;  and  6  feet  to 
the  upper.  This  is  the  greatest  thickness  of  coal  at  present  known  io 
the  coal  measures  of  any  of  the  States,  except  in  the  anthracite  regiona 
of  Pennsylvania  heretofore  alluded  to,  where  the  lower  coals  are  so  enor- 
mously expanded,  that  the  three  members  of  No.  1  vein  alone  amount 
to  from  25  to  50  feet;  yet,  in  these  regions,  no  coals  are  at  present 
known  ab^ve  No.  4,  or  the  horizon  of  the  Mahoning  Sandstona  In 
the  western  part  of  Kentucky,  where  the  higher  measures  come  in,  as  io 
Union  county,  Kentucky,  though  the  coals  above  the  horizon  of  the 
Anvil  Sandstone  are  somewhat  thicker  than  in  Pennsylvania,  yet  the 
middle  division  in  Pennsylvania  is  £ir  less  rich  in  coal,  embracing,  as  it 
does,  from  370  to  380  feet  of  the,  so  called,  ^barren  measures''  of  Hbe 
Pennsylvania  Geologists. 
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The  area  of  the  Eastern  Kentucky  coal  field,  as  now  determined  by 
last  year's  survey  of  Topographical  Assistant  Joseph  Lesley,  is  8,983 
square  miles,  or  5,749,120  acres;  that  of  the  western  coal  field,  as 
determined  by  Topographical  Assistant  Sidney  S.  Lyon,  is  3,888  square 
miles,  or  2,487,820  acres.  Kentucky  has,  therefore,  an  area  in  all  of 
12,871  square  miles,  or  8,236,940  acres — ^proving  that  Kentucky  pos- 
sesses 4,732  square  miles  more  coal  area  than  Great  BrUain;  nearly 
four  times  a  greater  area  than  Spain ;  more  than  seven  times  greater 
t/ian  France;  and  nearly  twenty-five  times  greater  than  Belgium. 

In  the  British  Islands  not  less  than  31,500,000  tons  of  coal  are 
raised  annually,  giving  employment  to  300,000  people. 

Let  us  see  now  how  the  vertical  distribution  and  thickness  of  the  bedfi 
of  coal  in  Kentucky  compare  with  those  of  Great  Britain.  Since  a 
knowledge  of  these  iacts,  together  with  that  of  the  area  of  the  coal  fields 
of  Kentucky,  as  exhibited  in  the  maps  of  the  eastern  and  western  coal 
fields,  is  of  the  greatest  importance  to  the  futui*e  mining  prospects  of  that 
State,  I  have  prepared  tiiree  comparative  sections:  one  exhibiting  the 
811  feet  of  the  Kentucky  coal  measures  in  Union  county,  extending 
firom  the  Caseyville  conglomerate  to  the  Anvil  Sandstone;  another  of 
the  coal  measures,  as  exposed  in  the  shaft  of  Saint  Anthon's  coUieryi 
comprising  801  feet  from  the  "Low  Main  coal"  upwards ;  and  the  third, 
the  strata  exposed  in  sinking  the  Rawdon  shaft  at  Moira  colliery,  on 
Ashby  Woulds,  near  Boothorpe,  in  the  parish  of  Ashby-de-larZouch. 

Any  one  at  all  acquainted  with  the  coal  measures  of  the  United  States 
will  at  once  recognize  in  the  so-called  "  Low  Main  coal,"  at  the  base  of 
both  of  these  English  sections,  the  equivalent  of  our  No.  1  coal  of  Ken- 
tucky and  Pennsylvania ;  like  the  ''  Low  Main  coal"  of  these  sections^ 
it  rests  on  gritstones  and  conglomerate,  below  the  productive  coal  beds 
known,  in  many  parts  of  Great  Britain,  by  the  name  of  the  "  Farewell 
Rock,"  implying,  that  after  reaching  this  rock  no  more  coal  is  found ; 
also,  the  1st  and  2d  ^Ryders,"  and  the  14-foot  main  coal,  at  the  foot 
of  the  Rawdon  shaft,  evidently  correspond  with  the  three  members  design 
nated  in  M.  Leo  Lesquereux's  sections  No.  1  A,  No.  1  B,  and  No.  1  C, 
and  it  is  probable  that  in  these  three  members  are  likewise  recognizable 
the  three  lower  beds  of  the  Anthon  section,  but  lying  farther  apart,  the 
intervening  spaces  being  38  feet  and  20  feet  The  equivalency  is  further 
oorroborated^  as  the  roof,  in  both  case%  is  ^grey  metal,"  such  as  tiie 
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Bell  coal  of  Tradewater,  and  as,  in  both  countries^  the  upper  part  of  the 
seam  has  a  peculiar  cuboidal  structure. 

In  the  *^High  Main  coal*'  of  the  Anthon  colliery  we  have,  in  all 
probability,  the  equivalent  of  our  No.  4,  that  is,  of  the  Curiew  coal  oi 
Union  county,  of  the  Pomeroy  coal  of  Ohio,  and  the  Freeport  coal  of 
Pennsylvania ;  at  feast^  this  bed  lies  very  nearly  the  same  distance  above 
the  "  Low  Main  coal "  as  our  No.  4  is  above  No.  1 — about  300  feet 
The  "  High  Main  coal  **  is  next  in  importance  and  persistency  to  the 
"  Low  Main  coal,*'  just  as  No.  4  of  the  lower  division  of  the  Kentucky 
(ml  measures  is  next  in  importance  and  persistency*"  to  No.  1,  and  the 
shales  which  form  the  immediate  roof  surmounted  by  36  feet  of  ^  Strong 
White  Post,"  have  very  much  the  same  character  as  the  shales  and  sand- 
stone of  Curlew  Hill,  the  Pomeroy  Sandstone  of  Ohio,  the  Mahoning 
Sandstone  of  Freeport,  in  Pennsylvania,  or  Lesley's  Fifth  Great  Sand'^ 
stoney  which  sometimes  re-inaugurates,  as  he  says,  the  conglomerates,  or, 
hi  other  words,  gives  evidence  of  strong  currents  and  important  changes 
of  level  going  on  during  the  time  of  its  deposition. 

In  M.  Leo  Lesquereux's  rq>ort  will  be  found  a  full  description  of  the 
fossil  flora  of  the  horizons  of  coals  No.  1  and  No.  4,  but,  unfortunately, 
we  have  no  means  of  bringing  these  in  comparison  with  those  of  the 
Low  and  High  Main  coals  of  Great  Britain,  because  nothmg  has  been 
puMished  on  this  subject,  at  least  nothing  that  has  come  under  my  obser* 
vation.  The  comparison  of  the  stratigraphical  palaeontology  of  the  two 
countries  would  be  truly  interesting,  if  it  could  be  brought  to  bear. 

The  ^Low  Main  coal  '*  of  the  Rawdon  diaft,  as  wdl  as  that  of  St 
Anthon*s  mine,  attain  a  thickness  of  18  feet  3  inches  in  the  former,  and 
12  feet  11  inches  in  the  latter,  provided  the  three  lower  beds  in  the  St 
Anthon*s  diaft  represent,  as  I  conceive  they  do,  the  three  members  A, 
B,  and  G,  of  No.  1  coal  of  this  Report;  showing  that  this  vein  in  the 
English  coal  field  has  sometimes  a  great  expansion,  as  the  equivalent 
beds  have  in  some  of  the  anthracite  regions  of  Pennsylvania.  At  these 
localities  the  ^Low  Main  coal,**  therefore,  exceeds  in  thickness  the  cor- 
responding bed  in  Kentucky ;  but^  on  the  other  hand,  it  can  be  reached 
in  these  coal  districts  of  England  only  by  dnking  shafts  700  to  800 
feet  deep,  whereas,  in  many  parts  of  Kentucky,  it  can  be  worked  above 

*  This  bed  hM  not  been  worked  at  Carlew  Hill,  bat  it  hM  been  eztemiTely  mined  in  other  pkMBM^ 
nt  it  \%  tttfm  this  YMn,  tad  tbt  T^tttAnm;  fhut  mbM  of  the  ^M  b'ornt  In  CinMimatl  ii  <A>tlitB^, 
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the  drainage  Qf  the  country,  or  within  50  to  70  feet  below  high  water  of 
the  streams  where  the  mines  are  located.  The  High  Main  coal  seems 
to  be^  for  the  most  part,  one  or  two  feet  thicker  than  our  No.  4  cod ; 
but,  on  the  other  hand,  the  former  lies  also  deep  in  most  of  the  English 
colKeries— 400  to  500  feet. 

I  have  not  seen  any  special  analyses  of  the  Low  and  High  IVIain  coals 
of  England,  therefore  I  am  not  able  to  pronounce  upon  th^  comparar 
tive  values  as  fuels. 

It  is,  however,  in  the  middle  and  upper  divisions  in  which  the  Ken- 
tucky  coal  measures  show  their  superiority  over  the  corresponding 
English  sections,  as  &r  as  we  have  been  able  to  compare  them. 

In  the  500  feet  above  the  High  Main  coal  in  the  Anthon's  colliery, 
there  is  no  coal  of  more  than  1  foot  recorded,  and  the  total  thickness  of 
all  the  eight  beds  put  together  is  only  5  1-2  feet ;  whereas,  in  Union 
county,  Kentucky,  in  the  corresponding  space  above  No.  4  coal,  theie 
are  five  beds  which  range  from  3  to  5  feet,  and  the  united  thickness  of 
the  eight  beds,  in  this  space,  is  24  feet  9  inches,  and  two  of  these  are  as 
reliable,  both  as  to  extent  and  uniformity  of  thickness,  as  any  in  the 
Kentucky  basins ;  indeed.  No.  11  of  this  section  is  the  equivalent  of 
the  &r-&med  Pittsburg  bed,  known  better  and  more  favorably  in  the 
West  than  any  other  bed  of  coal;  and  No.  9  coal,  lying  about  100  feet 
below  No.  11,  in  Union  county,  is  the  well  known  Mulford  bed,  which 
supplies,  at  present,  most  of  the  steamboats  that  take  in  coal  both  at  the 
Mulford  and  the  Curlew  mines,  below  Shawneetown  and  above  Trade- 
water.  A  considerable  proportion  of  the  coal  found  at  the  various 
depots  on  the  Mississippi  river  is  this  No.  9  coal.  Both  of  tliese  beds 
are  worked  to  ^  the  dayT  cars  being  run,  by  horizontal  or  very  slightly 
inclined  drifts,  into  the  outcrop  of  the  bed,  above  high  water  mark. 

The  better  to  appreciate  the  comparative  value  of  the  coal  districts  of 
Chreat  Britain  and  Kentucky,  I  subjoin  the  following  statistics  of  some  of 
the  more  important  coal  fields  of  the  British  Islands : 

The  southwestern  coal  district  has  a  length  of  a  hundred  miles  and  a 
widUi  of  nearly  twenty  miles,  diminishing,  however,  in  Pembrokeshire  to 
five  miles,  forming  a  kind  of  double  oval  basin.  In  this  there  are  twenty- 
three  beds,  with  an  aggregate  thickness  of  95  feet;  of  these,  twdve  beds 
only  may  be  r^rded  as  workable,  vaiying  from  3  to  9  feet ;  the  remain^ 
ing  eleven  beds  are  from  8  inches  to  3  fedi» 
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In  the  Bristol  coal  district  of  this  southwestern  coal  field,  there  are 
thirty-seven  beds,  with  an  aggregate  thickness  of  about  80  feet;  but  of 
these  beds  only  ten  may  be  considered  workable — i.  e.  3  feet  and  over. 
These  ten  beds  have  a  united  thickness  of  about  40  feet.  This  Bristol 
coal  district  has  a  gi'eater  expansion  of  coal  measures  than  is  to  be  found 
in  almost  any  of  the  Welsh  coal  districts. 

The  upper  sandstone,  or  shales  and  coal  measure 1,800  feet. 

The  central  sandstones,  or  "Pennant  GrW* — —    1,725  feet 

The  lowershales •    1,565  feet. 

Total _ - 5,090  feet 

The  lower  of  th^e  divisions  rests  on  the  so-called  "  Farewell  Bock*^ 
series,  (corresponding  to  our  conglomerates  and  millstone  grits  lying  at 
the  base  of  our  coal  measures,)  and  has  a  thickness  of  1,000  to  1,200 
feet  under  the  Briston  coal  measures  proper. 

In  the  small  coal  basin  of  the  Forest  of  Dean,  which  has  a  diameter 
of  only  about  ten  miles,  there  are  twenty-seven  beds,  having  an  aggregate 
thickness  of  40  feet.  But  of  these  there  are  only  two  beds  over  3  feet, 
and  the  united  thickness  of  both  is  only  8  feet  7  inches. 

In  the  higher  coal  measures,  near  Pout-y-pool,  at  the  eastern  extremity 
of  the  southwestern  basin,  there  are  nine  beds  of  coal,  with  an  aggregate 
thickness  of  15  feet,  but  only  two  workable  beds,  with  a  united  thick- 
ness of  8  feet  6  inches.      . 

In  the  coal  district  which  supplies  the  Plymouth  iron  works,  Merthyx 
Tydfil,  the  first  coal  above  the  Farewell  Rock  is  but  2  feet  2  inches  in 
thickness. 

In  this  region,  which  is  towards  the  northeast  margin  of  the  south- 
west basin,  there  are  twenty-five  beds  of  coal  in  all,  the  aggregate  thick- 
ness of  which  is  40  feet;  but  of  these  there  are  only  five  w^orkable,  the 
umted  thickness  of  which  is  21  feet  C  inches. 

The  Pembrokeshire  coal  measures  embrace  only  five  beds  of  coal, 
tlie  thickest  of  which  is  only  10  inches;  but  these  coal  measures  are 
rich  in  iron-stones. 

In  the  Maestez  coal  measures,  there  are  fourteen  difierent  beds,  the 
aggregate  thickness  of  which  is  44  feet;  of  these,  there  are  six  workable 
beds,  the  united  thickness  of  which  is  36  feet  6  inches. 

The  coal  measures  firom  the  Penllergare  beds  to  the  Hugh's  seam, 
near  Swansea,  there  are  twenty-six  beds,  with  an  aggregate  thickness  of 
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67  feet;  of  which  six  beds  are  workable,  yielding  in  all  26  feet  6  mches 
of  coal. 

In  Glamorganshire,  the  section  of  the  coal  measures  at  Cefh  Crebwr 
embraces  twenty-one  beds  of  coal,  having  an  aggregate  thickness  of  86 
feet;  of  which  eleven  bods  are  workable,  yielding  56  feet  of  coaL 

A  section  of  the  shales  and  associate  coals  above  the  Farewell  Rock, 
in  Montgomeryshire,  contains  twenty  beds  of  coal,  the  aggregate  thick- 
ness of  which  is  37  feet;  but  of  these,  only  three  are  workable,  having 
a  united  thickness  of  16  feet 

The  celebrated  Newcastle  coal  field,  which  supplies  more  than  one  third 
of  the  entire  product  of  Great  Britain,  and  from  which  most  of  the  coal 
burnt  in  London  is  obtained,  has  an  area  of  700  to  800  square  miles. 
The  entire  thickness  of  the  measures  is  1,620  feet,  varying,  however,  in 
different  parts.  The  total  tiiickness  of  the  twenty-five  coal  seams  is  from 
40  to  60  feet,  the  beds  varying  from  a  few  inches  to  6  feet ;  but  there 
are  seldom  more  than  five  seams  that  are  workable,  and  often  not  more 
than  one  or  two  exist  in  one  locality. 

The  most  important  beds  are  three  in  number :  the  High  Main,  6  feet 
thick,  and  the  Low  Main,  6  to  7  feet  thick.  These  lie  about  360  feet 
apart  Between  these  occurs  the  Bensham  vdn,  over  3  feet  in  thickness. 
There  are^  however,  seven  beds  below  the  Low  Main,  but  of  mferior 
quality. 

The  largest  is  the  "Wickham  Street,"  6-foot  bed;  the  lowest,  the 
^Rockwell,"  3-foot  bed;  the  " Button  Seam"  is  also  much  worked,  and  is 
of  good  quality.  The  -^  Low  Main"  and  the  "  High  Main"  of  the  New- 
castle coal  field  do  not  appear  to  correspond  to  the  Low  Main  and  High 
Main  of  the  Ashby-de-la-Zouch  coal  district ;  but  rather  to  some  of  the 
coals  of  our  middle  division.  The  "Main  Post"  ia  most  likely  the 
equivalent  of  our  Anvil  Sandstone,  and  the  Seven-fathom  Sandstone 
perhaps  represents  our  Curlew  Sandstone ;  but  of  this  there  is  no  cer- 
tainty, unless  we  had  palseontological  evidence  to  aid  in  the  identification 
of  the  strata. 

From  the  preceding  data  it  appears,  that  in  the  number  and  thickness 

of  the  beds  of  workable  coal,  the  Kentucky  coal  measures  are  fully  equal 

to  the  average  in  the  most  productive  regions  of  Great  Britain,  hitherto 

considered  the  gi^eatest  coal  country  of  the  world.     Since,  in  our  lower 
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and  middle  divisions  alone,  ti.ere  are  seven  workable  beds,  having  a  united 
thickness  of  28  feet. 

In  comparing  the  areas  of  the  two .  coaJ  fields  oi  Kentucky  (which 
amount  to  12,871  square  miles)  with  the  total,  area  of  the  British  coal 
fields,  which,  all  put  together,  comprise  8,139  square  miles,  we  find,  that 
in  superficial  extent,  Kentucky  has  4,7 32  square  Hviles,  or  over  one  tliud 
greater  area  than  Great  Britain. 

It  has  been  said,  and  said  truly :  "  From  the  Grampians  to  Sussex^ 
and  from  the  German  Ocean  to  the  Irish  Sea,  the  preilominating  geolog- 
ical feature  of  the  British  Islands  is  the  carboiiifeious  scries,  with  the 
most  magnificent  coal  deposits,  accessible  in  eveiy  direction.  These 
have  been  the  source  of  Brifciin's  internal  riches,  and  the  great  cause  of 
the  development  of  the  mechanic  arts,  wliich  distinguish  her  above  all 
other  countries.  Had  the  granite  of  the  Grampians  extended  into  Sussex, 
or  the .  chalk  of  Sussex  to  the  Grampians^  the  whole  course  of  British 
histoiy  would  have  been  changed.  Nineteen  ot*  her  most  important 
manufacturing  cities,  which  lie  upon  the  new  red  sandstone,  drawing  fiom 
beneath  it  coal,  iron,  and  lime — the  source  of  their  manufacturing  pros- 
perity— ^in  either  case,  it  is  probable,  would  never  have  existed." 

If  it  is,  then,  to  her  mineral  resources,  and  naainly  te  her  coal  fields^ 
BO  productive  both  in  coal  and  iron  ore,  that  Grejit  Britain  owes,  more 
than  to  any  other  eause,  her  present  greatness,  what  a  future  career  is 
held  out  for  Kentucky,  by  the  geological  facts  revealed  by  these  sur- 
veys, and  now  recorded  in  this  and  the  preceding  volumes  of  her 
Geological  Report ;  provided  that  the  information  therein  contained  is 
spread  before  a  public  of  capital  and  skill,  seeking  a  new  countiy  for 
investments  and  enterprise  in  the  very  minerals  which  have  built  up  their 
fortunes  in  the  (Md  World  ? 

In  M.  Leo  Lesquereux's  Report  will  be  found  a  description  of  both 
the  geological  and  geographic^al  distribution  of  the  coal  strata  in  Ken- 
tucky, compared  with  that  in  Pennsylvania  and  Ohio,  along  with  numer- 
ous detoils  illustrating  the  various  modifications  to  wliich  they  are  liable, 
at  different  localities  of  their  outcrops,  in  Kentucky  as  well  as  in  the 
above  mentioned  States. 

His  able  exposition  of  the  paleontology  of  the  various  coal  horizons 
will  be  read  with  grcjit  interest  by  those  versed  in  that  department  of 
science.    The  lacts  set  forth  iu  that  part  ef  4iift  Report^  ia  conuectiou 
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With  the  stratigraphical  and  Uthological  detiiils,  will  be  of  tlie  greatest 
practical  service  in  leading  to  the  disco\^ries  of  valuable  beds  of  coal, 
yet  concealed  from  view  either  by  the  debris  of  the  hillside  or  by  super- 
incumbent layers  of  rock,  of  greater  or  less  depth.  The  parallel  table 
of  equivalency  which  accompanies  his  Report,  gives,  in  a  condensed  view, 
a  multitude  of  observations,  the  result  of  years  of  research,  and  his 
experience  acquired  not  only  during  his  investigations  in  connection  with 
the  geological  survey  of  Kentucky,  but  during  his  extensive  travels  in 
other  States.  Indeed,  the  amount  of  information  already  on  record,  in 
the  previous  Reports  of  M.  Leo  Lcsquereux,  together  with  his  Report 
now  published  in  this  volume,  will  form  standard  matter  of  reference  on 
all  subjects  pertaining  to  the  coal  measures,  since  it  is  by  far  the  most 
pratticcdly  useful  Geological  Report  on  this  subject  which  has  ever 
appeared,  not  only  in  the  United  States,  but  in  any  part  of  tlie  old  con* 
tinent 

Along  the  line  of  surveys  on  the  eastern  margin  of  the  western  coal 
field,  the  coal  beds  are  comparatively  thin.  In  some  localities,  two  beds 
of  coal  show  themselves ;  in  others,  only  one. 

A  fine  bed  of  iron  ore  is  reported  to  have  been  traced  by  Sidney  S. 
Lyon,  during  his  surveys  defining  the  eastern  limits  of  the  western  coal 
field,  through  the  southeast  corner  of  Breckinridge,  and  west  part  of 
Grayson  and  Butler  counties.  In  part  of  Gmyson  and  Butler,  he  reports 
two  beds  of  good  limonite  iron  ore.  To  the  north  and  east  tjiese  orei 
seem  to  'be  best  and  thickest,  gradually  becoming  thinner  and  more  sandy 
to  the  southwest,  where  they  are  hardly  workable.  In  Ohio  county,  the 
lower  of  these  beds  is  reported  from  4  to  5  feet  thick. 

It  appears  to  be  the  case  in  the  Kentucky  coal  fields,  as  well  as  in 
those  of  Great  Britain,  that  the  thickest,  most  extensive,  and  best  iron 
ores  occur  towards  the  base  of  the  coal  measures.  The  hydrated  oxides 
of  iron  are  most  prevalent,  in  Kentucky,  at  the  junction  of  the  millstone 
grit  and  sub-carboniferous  limestone,  and  always  of  best  quality  when 
they  repose  on  the  limestone  or  occur  in  fissures,  veins,  and  cavities  in 
this  rock ;  when  in  connection  with  the  sandstones  of  the  millstone  grit 
they  are  apt  to  be  too  siliceous. 

The  total  number  of  miles  run  by  Topographical  Assistant  Joseph 
Lesley  is  435 ;  and  300  miles  have  been  leveled  in  meandcruig  the 
outline  of  the  eastern  coal  field,  which  starts  frx)m  the  Ohio  river,  in 
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Greenup  county,  following  the  outcrop  of  the  lowest  members  of  the 
coal  measures — ^which  produces  a  very  tortuous  and  zig-zag  line — ^be- 
sides circumscribing  numerous  outliers,  passing  through  Greenup,  Carter 
Kowan,  Morgan,  Bath,  Montgomery,  Powell,  Estill,  Owsley,  Jackson, 
Rockcastle,  Pulaski,  Wayne,  and  Clinton  counties,  to  the  Tennessee  lin^ 
at  a  point  about  six  miles  to  the  southeast  of  Albany  C.  H.  In  order 
that  this  line  may  not  only  define  the  boundaries  of  the  eastern  coal 
field,  but  serve  as  a  fixed  and  permanent  basis  for  any  future  surveys 
required  to  be  made  across  the  great  eastern  coal  field  of  the  Stat^ 
stations  have  been  carefully  made  and  bench  marks  cut  at  the  forks  of 
every  road,  leading  to  the  eastward,  so  that  at  every  point  of  departure 
fixed  data  exist  for  the  starting  of  the  compass  lines  and  for  the  contin- 
uation of  the  levels. 

•    Some  of  the  principal  results  of  this  survey,  as  summed  up  by  Topo- 
graphical Assistant  Joseph  Lesley,  are  as  follows : 

Mrst  The  lowest  coal  extends  throughout  the  whole  length  of  the 
line ;  though  this  lowest  bed  is,  at  times,  and  in  many  places,  but  a  streak, 
where  it  feathers  out  on  the  margin  of  this  field,  still  enough  remains,  in 
most  cases,  to  be  used  for  local  blacksmithing  and  for  home  consumption 
in  the  grate. 

Second.  Southward  fi-om  Proctor,  on  the  Kentucky  river,  there  are 

two  workable  beds  of  coal,  proved  to  be  good  for  gas-making,  the  grate, 
and  the  manufacture  of  iron. 

TMrd.  Continuous  bands  of  iron  ore,  more  or  less  thick,  accompany 
these  beds  of  coal,  which,  at  many  points,  could  be  worked  in  high  blast 
fiirnaces  to  advantage  and  profit 

Fourth.  The  line  traverses  great  bodies  of  timber,  much  of  which  is 
valuable  for  ti-ansportatioh  to  the  cities,  and  much  for  house-building, 
tanning,  and  fencing  purposes  at  home ;  the  principal  kinds  are  chest- 
nut-oak, poplar,  hickory,  dogwood,  yellow  and  white  pine,  red  cedar,  and 
cherry. 

Fifth.  The  larger  rivers  cutting  transversely  across  this  line  could 
be  made  the  main  outlets  by  which  to  transport  this  wealth  to  markei 

Sixth.  Though  a  hilly  country,  it  presents  no  very  serious  difficulties 
in  the  way  of  establishing  a  system  of  railways. 

Seventh.  Though  the  soil  of  the  hills  is  by  no  means  equal  to  that  of 
the  "  hlue  grass  "  counties,  it  is  yet  lair,  and  suficq>tible  of  successfiil  cul- 
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tivation ;  and  there  is  sufficient  of  the  better  class  of  soils  to  supply 
ihe  demand  which  would,  necessarily,  follow  the  extensive  working  of  the 
minerals.  These  hiHs  present  unusual  advantages  as  sheep-walks,  and, 
from  the  luxuriant  growth  of  the  native  grape,  give  promise  of  improve 
ment  in  that  direction.  Fruit  culture,  wherever  tried,  especially  on  the 
tops  of  the  highlands,  has  been  successful. 

Eighth.  It  would  be  of  the  greatest  importance  that  these  mines  of 
wealth  in  the  eastern  coal  field  should  be  surveyed  out  in  detail,  by  car- 
rying on  a  system  of  cross  lines,  all  to  depart  from  the  base  line  now 
established,  showing  the  boundary  of  the  eastern  coal  field,  and  running 
southwestwardly,  along  the  line  of  the  dip  of  the  rocks,  in  order  fully  to 
develop  the  difierent  beds  of  coal  and  iron  ore,  and  whatever  other  min- 
erals there  might  be  found. 

In  the  eastern  coal  field  there  remain  to  be  surveyed,  in  detail,  Law- 
rence, Powell,  Rowan,  Monroe,  Johnson,  Estill,  Owen,  Breathitt,  Floyd, 
Pike,  Letcher,  Perry,  Rockcastle,  Laurel,  Clay,  Harlan,  Knox,  Whitley, 
Wayne,  part  of  Carter  and  Pulaski,  and  northeast  part  of  Madison  and 
Bath. 

A  great  deal  has,  however,  been  done  towards  this  work,  in  the  course 
of  the  topographical  surveys  made  by  Joseph  Lesley,  while  running  the 
various  lines  defining  the  eastern  coal  field  in  Carter,  Bath,  Powell,  Mon- 
roe, Estill,  Madison,  Owen,  Rockcastle,  Laurd,  Pulaski,  and  Wayne 
counties. 

In  the  western  coal  field,  there  now  only  remain  to  be  surveyed,  hi 
detail,  Henderson,  Daviess,  McLean,  Ohio,  Butler,  and  Muhlenburg  coun- 
ties, and  a  small  portion  of  Hancock  county. 

The  completion  of  these  surveys,  in  the  counties  embraced  in  the  two 
coal  fields,  is  the  next  most  important  work  required  to  be  made  in 
furtiier  prosecution  of  the  Geological  Survey  of  Kentucky. 

In  the  appended  reports  of  M.  Leo  Lesquereux,  Joseph  Lesley,  and 
Sidney  S.  Lyon,  will  be  found  full  and  detailed  descriptions  of  their 
respective  surveys  in  the  two  coal  fields  of  Kentucky. 

Much  more  progress  could  have  been  made  in  carrying  out  the 
detailed  surveys,  during  the  years  1858  and  1869,  if  the  appropriation 
had  not  been  encumbered  with  the  payment  of  the  outstanding  bills  for 
the  publication  of  volumes  2  and  3  of  the  Geological  Reports.    The  sum 
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of  $7,529  19  of  the  fund  was  abstracted  to  pay  these  publication  bills, 
the  binding  bill  alone  being  $4,600. 

It  was  in  consequence  of  this  reduction  of  the  appropriation,  that  there 
necessarily  occurred  a  deficiency  to  meet  the  expenses  of  working  up  the 
materials  in  the  office  for  preparing  this  report  for  publication,  vouchers 
for  which  service  remain  still  unpaid. 

Although  the  Geological  Survey  of  Kentucky  is  now  so  far  advanced 
as  to  furnish  accurate  maps  of  the  two  coal  fields,  still,  no  complete, 
reliable,  final  geological  map  of  the  entire  State  can  be  constructed 
until  detailed  surveys  are  carried  through  the  knobby  regions  of  Salt 
river,  including  Marion,  Nelson,  Bullitt,  Jeflerson,  and  part  of  Oldham 
counties,  in  middle  Kentucky ;  together  with  a  corresponding  belt  in  parts 
of  Lewis,  Fleming,  Bath,  Montgomery,  Clarke,  Madison,  Garrard,  Lincoln, 
Casey,  Russell,  Cumberland,  and  Monroe  counties ;  and  until  the  bound- 
ary lines  are  surveyed  between  the  blue  limestones  of  Lower  Silurian 
date,  and  the  magnesum  limestones  of  Upper  Silurian  date,  comprising 
two  lines,  which  commence  on  the  Ohio  river — one  near  the  confines  of 
Trimble  and  Oldham  counties  ;  the  other  near  the  confines  of  Lewis  and 
Mason  counties — tind  run  in  courses  more  or  less  meandering,  but 
gradually  converging,  until  they  will,  probably,  be  only  a  fi-action  of  a 
mile  apart,  near  whei-e  the  Cumberland  river  enters  the  State  of  Tennes- 
see.    This  must  be  the  work  of  after  years. 

The  two  great  water  reservoirs  in  the  g(X)logical  formations  of  Ken- 
tucky are:  Fird^  the  great  sandstone  formation  at  the  base  of  tlie 
cojd  measures,  commencing  with  the  conglomerate,  pebbly,  or  coarse 
sandstones,  under  No.  1  coal,  and  extending  down  to  the  sub-carbon- 
iferous limestone,  belonging  to  the  age  of  the  Millstone  Grit.  Second j 
the  great  sandstone  formation  lying  below  the  Kentucky  river  marble 
rock,  and  generally  considered  of  the  age  of  the  Calciferous  Sand  llock 
and  Potsdam  Si^ndstones  of  the  New  York  survey. 

In  both  cases  the  water  seems  to  be  hold  up  in  the  sandstones  from 
the  impervious  character  of  the  shales,  both  alternating  with  the  sand- 
stones and  forming  the  sub-sti'ata  on  which  the  sandstones  repose. 

In  the  first  and  most  recent  of  these  sandstones  the  water  is,  generally, 
BO  strongly  impregnated  with  sjilt  as  to  be  a  profifcible  brine  to  work, 
containing  from  25  to  50  pounds  of  common  salt  in  100  gallons  of 
water. 
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In  the  second,  or  more  ancient  of  these  sandstones,  the  water  is  also 
generally  impregnated  with  salt,  to  the  extent  of  GOO  to  700  grains  in 
a  wine  gallon — mixed,  however,  with  a  variety  of  other  salts  and  mineral 
Bubstanccd. 

The  following  analysis,  by  Prof  J.  Lawrence  Smith,  of  a  wine  gallon 
of  the  Duponts'  artesian  water,  at  Louisville,  gives  a  veiy  complete  expo- 
sition of  tlie  composition  of  one  of  the  most  copious  supplies  of  water 
ever  obtained  fiom  the  Great  Lower  Sandstone  above  mentioned: 

GRAINS. 

Chloride  sodium— - - - 621.5204 

Chloride  calcium - - - 65.7287 

Chloride  magnesium 14.7767 

Chloride  poUi^sium — --— 4.2216 

Chloride  aluminum . 1.2M9 

Chloride  lithium _ 0.1012 

Sulphate  soda _ 72.2957 

Sulphate  lime - 29.4342 

Sulphate  magnesia 77.3382 

Bulpbate  alumina -  — - - — .   1.8012 

Sulphate  potash - 3.2248 

Bicarbonate  soda . 2.7264 

Bicarbonate  lime . « 5.9915 

Bicarbonate  magnesia 2.755d 

Bicarbonate  iron 0.3518 

Phosphate  soda 1.5415 

Iodide  magnesium 0.H547 

Bromide  magnesium . ^ 0*4659 

Silica... _ _ 0.8857 

Organic  matter 0.7082 

Loss  inanal/sis . - .—  8.1231 


# 


915.5582 


OASES   IN   ONE   G^ALLON. 

Sulphuretted  hydrogen 2.0050 

Carbonic  acid _ _ .,         6.1720 

Nitrogen. 1.3580 

Professor  J.  Lawrence  Smilh  considers  this  Dupont  water  very  similar 
to  the  celebrated  Kissingen,  of  Bavaiia,  and  the  Blue  Lick  water,  in  Ken- 
tucky, of  which  there  is  an  analysis  by  Dr.  Peter,  given  in  the  third 
volume,  page  361,  of  the  Kentucky  Geological  Report. 

The  most  favorable  places  in  which  to  obtain  good  salt  water  from  the 
sandstones  of  the  millstone  grit,  are  where  the  lower  and  middle  coal 
measures  are  so  far  depressed  beneath  the  surface,  by  a  gradually  dipping 
and  extensive  trough  or  synclinal  fold,  as  to  bring  No.  11  or  12  coal 
near  the  suiface.    By  boring,  from  this  geological  horizon  into  the 
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depression  of  such  a  trough,  1000  to  1200  feet,  good  strong  brines  are 
almost  invariably  struck,  which  either  overflow  or  reach  within  a  distance 
from  which  the  salt  water  can  be  pumped  to  the  surface. 

In  Ohio,  excellent  guides  to  determine  the  position  of  the  first  and 
second  brines  in  these  sandstones,  are  two  hard  siliceous  rocks.  The 
uppermost  of  these  is  8  to  10  feet  thick,  and  the  upper  salt  rock  lies  200 
feet  below  it.  The  lower  salt  rock  lies  450  feet  below,  or  650  feet  below 
the  upper  siliceous  rock. 

The  lower  hard  rock  is  40  feet  thick,  and  is  180  feet  above  the  lower 
salt  rock.  It  is  often  so  hard  as  to  require  forty-five  days'  labor  to 
penetrate  it. 

These  salt-bearing  gritstones  yield,  in  some  salt  regions  of  this  coun- 
try, from  100,000  to  1,000,000  bushels  of  salt  annually. 

In  some  districts,  the  red  shales  that  lie  beneath  the  millstone  grit  also 
afford  good  biines. 

The  great  fault  that  runs  adjacent  to  the  Kentucky  river,  near  the 
boundary  of  Madison,  Gan-ard,  and  Jessamine,  and  which  is  described 
in  thh*d  volume  of  the  Geological  Report  of  Kentucky,  on  page  75, 
forms,  undoubtedly,  the  great  water  barrier,  whence  flows  the  water  down 
the  slopes  of  the  lower  sandstone  towards  the  Falls  of  Ohio,  in  such  vol- 
ume and  force,  that  from  the  Dupont  artesian  well  the  outflow  is  equal 
to  230  gallons  per  minute,  or  about  330,000  gallons  in  twenty-four 
hours;  the  water,  rising  by  its  own  pressure  in  pipes,  170  feet  above  the 
surface. 

The  following  is  a  concise  view  of  the  thickness  of  the  diflerent  geo- 
logical formations,  from  the  top  of  the  black  slate  at  the  base  of  the 
knobs,  down  to  and  into  this  water-bearing  sandstone,  bdow  the  birds- 
eye  Umestone  of  Kentucky : 

Black  lingula,  shale  or  slatei  in  JefiEerson  county,  about . . 110  feet. 

Falls  limeatone _ _- _..  75  to  100  feet. 

Magnenan  and  other  limestones,  with  a  few  feet  of  gritstones 350  to  400  feet. 

Blue  fossiliferous  limestone  and  marls,  including  the  Trimble  county  marble  rock 414  feet. 

Birds-eye  limestone 546  feet. 

Water-bearing  sandstone,  with  occasional  beds  of  magneman  limestone,  penetrated  by 

the  Dupont*s  boring . . 541  feet 

These  thicknesses  will  afford  the  most  reliable  data  from  which  to 
calculate  the  depth  necessary  to  bore  from  any  of  the  above  geological 
horizons  to  reach  the  great  body  of  water  in  the  lowest  great  sand 

rock  of  the  West,  provided  the  dip,  and  other  circumstances,  are  &vor- 
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d>le.    But  ilie  probabilities  are  that  it  will  be  impr^nated  with  salts  and 
eulphuretted  hydrogen  gas. 

There  are,  however,  other  sources  of  water  that  may  be  anticipa^^ed 
locally,  at  much  less  depths.  For  instance,  an  abundant  supply  of  water  is 
often  struck  about  250  feet  from  tlie  top  of  the  black  slate,  after  reaching 
a  hard,  ceUolar,  cherty,  magnesian  limestone,  which  miay  either  rise  to  the 
isur&ce,  or  within  pumping  dktanoe.  At  280  to  800  feet  water  may  also 
be  anticipated,  but  usually  impr^nated  with  salts  and  sulphur.  At  650 
to  700  feet,  after  tiie  borings  are  iairly  in  the  blue  fosailiierous  lim/ostone 
find  xnarlfly  tiie  water  is  usually  quite  brackish. 

4 


CHAPTER  II. 

CHEMICAL  AND  AGRICULTURAL  GEOLOGY. 

THE  son.  AND  VTB   ANALYSIS. 

In  submitting  the  Chemical  Report  of  Professor  Robert  Peter  of  h» 
analyses,  made  for  the  Geological  Survey  of  Kentucky  during  the  last 
two  years,  it  behooves  me,  as  Principal  of  the  Survey,  on  tins  occasion 
to  add  some  remarks,  and  call  the  attention  of  the  public  to  their 
importance  and  alue ;  not  only  that  justice  may  be  done  to  1h8 
extraordinary  chemical  labors,  and  for  the  reputation  of  the  Geological 
Survey  of  Kentucky,  but  more  especially  to  claim  for  agricultural 
chemistry  that  position  amongst  the  exact  sciences  which  has,  on  several 
occasions,  been  denied  to  it  by  learned  men  and  even  professed  chemists ; 
thereby  retarding  its  progress,  and  creating  among  many  a  disbdief  as 
to  the  possibility  of  demonstrating  the  relative  fertility  of  soils  by  any 
process  at  present  known. 

In  order  to  make  myself  intelligible,  it  will  be  necessary  to  enter  here 
into  some  minutise,  both  in  r^rd  to  the  arrangements  of  the  laboratory 
in  which  the  analyses  were  carried  on,  and  the  mode  in  which  Dr.  Peter 
conducted  them ;  for  herein,  together  with  the  Jollities  afforded  by  his 
connection  with  the  Geological  Survey  of  Kentucky,  and  the  large 
number  of  samples  of  soils  furnished  lum  at  one  time,  lies  the  secrrt  of 
his  remarkable  success  and  his  exten^ve  contributions  to  agricultural 
chemistry. 

Without  a  knowledge  of  the  peculiar  circumstances  under  whidi  the 
work  was  performed,  the  amount  of  Dr.  Peter's  chemical  labor,  during 
the  last  six  years,  as  Chemical  Assistant  to  the  Survey  of  Kentucky, 
might  appear  incredible ;  for  he  has,  in  &ct,  performed  a  greater  number 
of  reliable,  detailed,  practicaUy  usefvl  analyses  of  soils  than  any  living 
chemist 

In  chemistry,  as  in  all  other  handicraft  occupations,  long  experience 
and  frequent  repetition  of  manipulations  give  facility  and  expertness,  not 
to  be  attained  by  any  short-hand  method.  These  remarks  are  particu- 
larly applicable  to  Dr.  Peter's  case^  since  he  has  had  a  lifetime  of 
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^xpemnoe  in  chemical  pursuits^  both  as  a  most  successful  teacher  of  the 
sdence  as  Professor  for  many  years  in  Transylvania  University,  and  as 
an  ad^t  in  manipulation  and  analyses ;  especially  in  soil  analyses. 

Independent  of  his  analytical  labors  previous  to  the  year  1854^  he 
has,  since  his  connection  with  the  Geolo^cal  Survey  of  Kentucky, 
ccHnpleted,  with  the  aid  of  an  assistants,  the  extraordinary  number  of 
1,126  qnantitative  chemical  analyses,  of  which  375  are  soil  analyses^ 
in  which,  on  an  average,  12  substances  have  been  separately  determined. 

Admitting,  as  I  do,  that  we  have  a  few  excellent  analytical  chemists  in 
this  country,  yet  none  have  had  the  same  opportunity,  or,%t  least,  have 
thought  pn^r  to  turn  their  special . attention  to  the  analyses  of  soils; 
so  that  none  have  had  as  much  experience  in  this  department  of  analyt* 
ical  diemistry  as  Dr.  Peter. 

Thore  are  many  brilliant  mtellects  in  theoretical  chemical  science  who 
never  could  submit  to  the  close  confinement  and  mechanical  drudgery 
which  such  a  work  as  the  above  involves.  It  requires  a  steadiness  of 
purpose,  quickness  of  thought  and  motion,  untiring  perseverance,  unre- 
mitted for  months  and  years,  and  secluded  habits,  such  as  very  few 
individuals  can  endura  Besides  these  general  jqualifications  and  facilities, 
there  must  be,  in  order  to  bring  about  these  great  practical  results, 
attention  given  to  minor  detaik,  such  as  that  no  unnecessary  steps  or 
movements  of  the  J^dy  be  made  so  as  to  consume  time,  and  that  the 
personal  habits  of  the  operator  be  of  such  a  charact^  as  to  permit  the 
entire  concentration  of  his  Acuities  on  the  multiplicity  of  processes, 
requiring  his  unremitting  vigilance. 

In  tiie  operation  of  weighing,  which  occupies^  perhaps,  more  time  than 
any  other  of  the  manipulations  pertaining  to  soil  analyses,  much  time 
is  saved  by  having  special  counterpoises  for  each  platinum  crucible  and 
caq^sole  used  in  ignitions:  these  are  best  made  of  small  cylindrical  cups  of 
gilt  metal,  with  a  brass  or  platinum  wire  soldered  or  screwed  to  the  centa: 
of  the  bottom,  and  of  such  length,  projecting  above  the  rim  of  the  cup, 
that  it  can  be  convenientiy  laid  hold  of  with  the  weighing  forceps.  This 
metallic  cylinder  receives  shot  of  difierent  sizes ;  the  final  adjustments 
being  made  by  clippings  of  very  fine  platinum  or  tin  foil.  Every  time  a 
series  of  weighings  has  to  be  made,  the  correctness  of  this  counterpoise 
must  be  tested ;  but  this  is  done  comparatively  quickly,  as  a  clipping  of 
£m1  added  or  removed,  or  a  touch  with  a  file  on  one  of  ihe  shot^  soon 
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makes  the  balance  trua  Having  employed  tUs  system  of  speckl 
standard  counterpoises  for  fifteen  years  in  my  own  laboratory,  I  know 
that  at  least  nine*  tentiss  of  the  time  required  by  the  plan  of  absolute 
weighing  of  crucible  and^contents  can  be  saved ;  while,  in  addition  to  iliisy 
there  is  much  less  liability  to  error,  since  there  are  fewer  w^hts  to  be 
read  of^  and,  in  many  cases,  the  sliding-arm  and  saddle-weight  alone 
suffice  to  give  the  desired  amount  without  haodling  any  weights  wiUi  the 
forceps  at  alK 

To  save  yet  more  of  that  miportant  dement — time — in  his  numerou9 
weighings,  it  (bis  been  Dr.  Peter's  practice  to  use  two  platinum  crudble» 
at  once  for  his  ignitions,  so  that  one  might  be  codling  wUlst  the  other 
Was  over  the  flame  of  the  lamp. 

Of  course  the  chemical  bdance  nnist  be  the  most  delicate  tiiat  art  is 
eapable  of  constructing,  turning  distinctly  with  the  one  ten  thousandth^ 
or  at  least  with  the  one  five  thousandtb  of  the  weight  of  the  substance 
to  be  analysed^  and  must  be  provided  with  that  invaluable  contrivance  of 
diding^rm,  carrying  saddle-weight,  by  which  aU  the  nice  final  adjost- 
ments  are  expeditiously  made,  without  the  necessity  of  handling  smaU 
weights  with  the  forceps.  With  all  these  aids,  after  he  has  become  accuse 
tomed  to  the  movements  of  the  beam  and  its  machinery  for  raising  and 
lowering  the  knife-edge  and  steadying  the  pans,  the  process  of  wdghing 
is  divested  (X  its  tediousness ;  except  that  wMcb  is  ^j^sential  to  &e  slow 
movements  of  all  ddicate  balances. 

Further :  the  reagents  constantiy  in  use  should  be  in  a  case^  resting  on 
the  working-table,  within  arm's  reach  of  the  op^ator,  and  his  recording* 
desk  in  a  drawer  of  the  same  table.  The  sand,  water^  and  steam-baths 
and  drying-oven  *ould  be  within  a  few  feet  of  the  working-table^  as  well 
as  the  balance^le,  to  avoid,  as  already  stated,  unnecessary  steps  which 
take  up  much  time  when  oft^en  repeated,  as  they  are^  hundreds  of  times 
during  the  day. 

The  laboratory  must  be  supplied  with  a  sufficient  number  of  platinum 
crucibles  and  capsules,  glass  beakers,  funnels,  flasks,  tubes,  &e.,  to  enable 
the  chemist  to  put  into  operation  together  20  to  40  different  analyses ; 
so  that  it  will  never  become  necessary  to  wait  a  mngle  moment  for  the 
completion  of  digestions,  filtrations,  evaporations,  or  desiccations. 

When  so  many  analyses  are  conducted  at  the  same  time,  of  course 
every  beaker,  funnel,  filter,  &c.,  must  have  not  only  its  appropriato  num* 
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ber,  but  also  a  letter  or  other  mark  to  show  at  once  to  what  series  of 
analyses  it  bdongs^  and  every  care  taken  that  there  will  be  no  possibility 
of  confounding  results.  With  such  a  number  of  operations  on  hand  at 
once,  not  a  single  minute  need  he  lost ;  but^  at  the  same  time^  there  is, 
necessarily,  such  a  continued  strain  upon  the  mind  and  body  of  the 
chemist,  that  unless  he  has  a  large  share  of  endurance,  patience,  and 
indomitable  perseverance,  he  will  soon  be  fatigued,  or,  perhaps,  disgusted  \ 
and  this  is  the  reason  why  so  few  lavor  or  adopt  this  system  of  simulta^ 
neons  analyses ;  but  by  no  other  plan,  nor  without  availing  himself  (^ 
all  sdds  to  economize  time,  could  Dr.  Peter  ever  have  accomplished  the 
work  he  has  done  for  the  Kentucky  Survey  in  the  last  six  yeai*s. 

Before  commencing  any  extensive  suite  of  analyses,  the  purity  of 
reagents  must,  of  course,  be  ascertained ;  since  if  any  requke  to  be 
purified  by  redistillation,  recrystallization,  or  otherwise,  all  these  opera- 
tions should  be  completed  previous  to  entering  on  the  course  of  analyses, 
so  as  not  to  interrupt  the  progress  of  the  work  by  stopping  to  purify 
any  required  reagent  And  here  I  may  mention  that  there  is  hardly  a 
single  important  reagent^  such  as  hydrochloric,  nitric,  sulphuric,  and 
oxalic  acids ;  ammonia,  oxalate  of  ammonia,  carbonate  of  ammonia, 
caustic  potash,  carbonate  of  potash,  even  when  purchased  of  the  most 
celebrated  houses,  as  chemically  pure,  but  require  purifying  in  order  to 
make  as  stricUy  accurate  quantitative  analyses  as  have  been  made  for  the 
Kentucky  Geological  Survey. 

The  principal  operating  room  in  which  Dr.  Peter  made  his  analyses  is 
15  feet  square.  The  working  and  balance-tables  stand  within  three  feet 
of  each  other,  and  the  furnace,  sand  and  water-baths,  three  feet  from  the 
former,  so  that  one  or  two  steps  suffice  to  reach  all  important  parts  of 
the  different  operations  in  their  various  stages  of  progression. 

Dr.  Peter's  son,  who  acted  as  his  assistant,  did  most  of  the  crushing 
and  sifting  of  the  soils,  as  well  as  the  washing  of  the  precipitates  on  the 
filters ;  so  that  Dr.  Peter  himsdf  was  principally  engaged  in  weighing 
out  the  soils,  transferring  them  to  their  appropriate  capsules  to  be 
dried,  or  to  the  flasks  for  solution ;  igniting  the  precipitates,  weighing 
the  same,  recording  and  calculating  the  results  of  analyses,  adding 
reagents  to  solutions,  in  thdr  various  stages  of  progress,  and  superin- 
tending the  final  washing  of  each  precipitate  in  order  to  be  certain  that 
tiie  process  was  thoroughly  done ;  thus  every  moment  of  time  witii  him 
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was  eoonomized,  as  there  was  no  waiting  for  predpitates  to  submde^  for 
evaporations  to  be  completed,  or  filtrates  to  pass  tbrou^  their  respective 
filters^  so  many  being  ond^  way  tiiere  were  always  some  ready  for  the 
next  stage  of  the  analyses. 

Without  all  these  necessary  aids,  all  these  and  other  expedients  for  tiie 
saving  of  time,  and  without  immense  self-sacrifice^  on  tiie  part  of  tiie 
chemist,  and  a  great  risk  to  health;  without^  also,  the  necessary  talent^ 
long  training,  and  a  strong  determination  to  carry  through  the  work,  it 
would  be  impossible  to  complete  so  much  chemical  work  in  the  same 
space  of  time  in  which  it  was  accomplished. 

I  hold  that  the  soil  analyses  made  in  connection  with  tiie  Geological 
Survey  of  Kentucky,  fix)m  the  years  1854  up  to  the  present  time^  form 
tiie  most  important  contribution  ever  made  to  geologico^igricultural 
diemistry,  particularly  when  we  take  into  consideration  the  system  by 
which  ti^se  soils  were  so  carefiiUy  selected,  viz :  with  reference  not  only 
to  the  derivative  geolo^cal  formation,  but  often  to  the  individual  mem- 
bers of  these  formations.  Moreover,  wherever  it  was  \practicaMe  the 
soils  were  collected  in  sets,  as  explained  in  the  previous  volume ;  No.  1 
bong  the  vir^  soil ;  No.  2  the  soil  firom  an  adjacent  old  field,  ten  to 
fifty  years  or  more  in  cultivation ;  No.  3  the  subsoil  fi'om  the  old  field, 
and  No.  4  the  under  clay:  for  the  purpose  of  ascertaining  whether  the 
comparative  chemical  analyses  of  these  soils  could  not  show — 

Mrst  The  rdative  proportions  of  the  acids  and  bases  in  different 
soils. 

Second.  Hie  loss  of  ttiese  by  a  long  series  of  annual  harvests  without 
manure. 

Third.  The  peculiarities  of  the  soils  derived  firom  different  geolo^cal 
formations. 

Fourth.  The  suitability  of  a  soil  for  any  particular  crop. 

Mfth.  What  addition  any  soil,  either  uncultivated  or  cultivated, 
requires  to  render  it  productive  and  remunerative  for  any  given  crop ; 
and,  of  course,  the  deficiency  in  the  soil  of  one  or  more  of  the  eleven 
elements  determined  by  chemical  analyses. 

Sixth.  The  possibility  of  comparing  the  composition  of  sdls  fix>m 
different  States  and  different  sections  of  the  IJmon. 

Any  one  who  will  take  the  trouble,  carefully  and  understandingly,  to 
exBBUBe  the  uumeBRniB  soil  anatyses  in  Dr.  Peter's  Report  and  his 
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appended  tables^  diawn  up  witb  bo  maoh  labor,  may  soon  oontince  Imn- 
Belf  iliat  all  iius  can  be  accomplished. 

In  twenty-one  casefi  out  of  seyenty-nine,  the  comparative  boSL  analyses 
of  soil  No  1,  (the  vir^n  soil,)  and  s(m1  No.  2,  (that  from  an  adjoining 
(dd  field,)  has  shown  the  loss  sustained  by  harvesting  a  succession  of 
crops  without  ret^inL  Most  of  the  eight  exceptions  are  in  situations 
where  the  soil  of  the  old  field  is  either  based  on  a  subsoil  richer  in  cer- 
tain ingredirats  than  the  original  virgin  soil,  or  where  the  old  &Ad  is 
recdving  acquisitions  by  washings  firom  easily  decomposing  shales  or 
argillo-<ndcareous  shell  beds,  or  where,  by  annual  overflows,  or  permear 
tion  firom  beneath,  alluvial  lands  are  receiving  fertilizing  saliferous  silts. 
For  instanee^  soil  No.  983,  firom  an  old  fidd,  contains  0.066  more  pot- 
ash  than  No.  982,  the  virgin  soil,  which  it  evidentiy  derives^  either  firom 
the  subsoil  No.  084,  which  contains  0.078  more  potash  than  No.  982,  or 
else  fix)m  the  decomposition  of  the  greater  proportion  of  clay  which  must 
be  in  the  soil  of  the  old  field,  shown  by  the  larger  quantity  of  alumina 
recorded. 

So  in  tiie  case  of  No.  1146,  it  is  evident^  that  the  larger  prq>ortioli 
of  both  potash  and  phosphoric  acid  in  this^  the  soil  of  the  old  field, 
than  in  the  virgin  soil.  No.  1144,  is  derived  firom  Na  1147,  the  sub- 
soil, which  is  richer  in  these  ingredients  than  either  the  virgin  soil  or 
that  of  the  old  field,  and  fi*om  the  decomposition  of  the  very  large  pro- 
portion of  ferru^ous  day  in  the  subsoil.  No.  1147. 

Again,  in  the  case  of  No.  1149,  where  the  soil  of  the  old  field  has 
more  phosphoric  acid  than  No.  11 48,  this  exception  is  explained  by  tiie 
&ct,  that  the  soil  of  the  old  field  is  recdving  acquisitions  by  the  com- 
parativdy  rapid  decomposition  of  the  subjacent  shell  beds,  made  mention 
of  in  the  description  of  the  locality  where  the  soil  was  collected,  wfaidi 
more  than  compensates  for  the  loss  sustained  by  cropping. 

A  dmilar  explanation  is  applicable  to  Nos.  1205  and  1208.  The 
larger  proportion  of  phosphoric  add  in  the  sdl  of  the  old  fidd,  in  the 

first  case,  is  daived  firom  tiie  subsoil,  (1206,)  richer  in  that  add  than 

No.  1204,  the  virgin  soil ;  and  the  lai^er  proportion  of  potash  m  the 

latter  is  evidently  derived  fix)m  the  decompodtion  of  ferruginous  clays^ 

which  exist  in  ka^er  proportions  in  the  soil  of  the  old  fidd  than  in  the 

virgin  soU. 
The  increase  of  0.030  phosphoric  add  in  No.  853,  the  soil  of  die  old 
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fleld^lias  evidently,  in  this  case,  been  from  fresh  deeompodtion  of  ihe  soil 
during  the  seven  years  in  which  it  lay  Mow. 

The  fractional  percentage  (0.059)  of  phosphoric  acid  in  No.  1042 
over  No.  1041,  is  most  likely  derived  from  1043,  the  subsoil,  which 
contains  more  of  that  acid  than  No.  1041. 

In  the  case  of  No.  813,  the  0.032  increase  of  phosphoric  acid  over 
No.  812,  the  virgin  soil,  is  probably  owing  to  an  original  difference  in 
the  two  soils,  since,  in  a  mountainous  region  like  that  near  McConnick's, 
it  is  very  diflScult,  if  at  all  practicable,  to  collect  soils  for  comparison 
under  exactly  parallel  conditions. 

This  is  probably  the  case  also  with  No.  885  j  for  the  analyses  show  a 
much  larger  proportion  of  carbonate  of  lime  and  oxide  of  iron  and 
alumina  in  No.  884  than  in  No.  885,  which  proves  that  the  soil,  No. 

885,  has  been  derived  from  the  disint^ration  of  a  different  layer  of  rock 
than  that  from  which  No.  884  was  produced;  more  especially,  since  No. 

886,  the  subsoil,  shows  a  still  larger  increase  in  the  proportion  of  oxide 
of  iron  and  alumina,  and  in  it  there  Is  also  more  carbonate  of  lime  than 
in  the  virgin  soil 

The  larger  proportion  of  potash  in  No.  1128,  from  the  old  field,  has 
undoubtedly  been  derived  from  the  decomposition  of  the  large  pro- 
portion of  ferruginous  clay  which  enters  into  its  composition.  This  soil 
was  taken  below  the  junction  of  the  black  shale  and  magnesian  lime- 
stones, from  the  latter  of  which  it,  no  doubt,  derives  the  0.291  excess  of 
magnesia  over  No.  1127. 

The  small  excess  of  potash  in  No.  1181,  over  the  virgin  soil.  No. 
1179,  is  due  to  the  greater  proportion  of  ferrupnous  clay  in  No.  1181. 

The  larger  proportion  of  mineral  food  of  plants  in  No.  832,  over  that 
of  No.  831,  can  only  be  explained  either  from  original  difference  in 
these  soils,  or  from  the  fact  that  in  many  parts  of  the  blue  limestone 
and  shell  marl  formations,  of  Lower  Silurian  date,  there  is  so  rapid  a 
decomposition  of  the  exposed  edges  and  sur&ce  of  these  strata,  that  it 
may  keep  pace  with,  and  even  exceed  the  removal  of  the  acids  and  bases 
by  cropping ;  especially  where  the  soil  lies,  as  it  very  often  does,  in 
valleys  surrounded  by  hills  composed  of  these  materials,  which  every 
shower  of  rain  washes  from  the  declivities  into  the  low  dtuations ;  these 
crumbled  earths  are  rich  in  mineral  fertilizers.    It  is  for  this  reason 
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that  there  has  been  more  difiSculty  in  demonstrating  the  deterioration  of 
the  soils,  in  old  £elds,  in  this  geological  position,  than  in  any  other. 

Many  of  these  instances  cited  are  no  exception  to  the  general  law^ 
which  I  consider  to  be  now  established,  that  soil  analym  is  capable  of 
showing  the  exhaustion  in  land  of  the  mineral  food  of  plants  by  contimial 
cropping;  because,  in  most  of  the  instances  cited,  the  soil  of  the  old 
field  showed  a  decided  loss  of  the  most  essential  of  the  mineral 
fertilizers ;  though  it  might  in  a  few  isolated  cases  show  a  slight  increase 
of  one  or  two  of  the  constituents ;  owing  to  local  causes,  which  I  have 
just  explained. 

I  desire  to  call  the  particular  attention,  not  only  of  the  agricultui-alists 
of  Kentacky,  but  also  of  the  whole  world,  to  these  results ;  because  we 
find,  in  this  very  age,  in  this  generation,  indeed,  in  this  very  year,  doc- 
trines advocated  entirely  at  variance  with  the  opinion  that  continual 
cropping,  necessarily y  exhausts  land ;  and  that,  too,  by  leading  agricultu- 
ralists, by  men  of  extensive  practical  experience,  managers  of  large  estates 
in  England,  and  men,  too,  who  are  well  read  even  in  the  chemistry  of 
agriculture- 

During  last  year,  a  work  has  been  published  by  Alexander  Burnett^ 
M.  A.,  Land  Agent  and  member  of  the  Royal  Agricultural  Society  of  the 
Central  Farmers'  Club,  London. 

In  this  work  we  find  the  following  doctrines  most  strenuously  advo- 
cated and  maintained  by  what  the  author  conceives  unanswerable  argu- 
ments and  statistics : 

That  tillage  is  not  only  a  substitute  for  manure,  but  that  by  its  means 
any  soil  may  be  brought  to  its  tillage  zero  of  productive  capability,  below 
which  (the  same  amount  of  tillage  continued)  no  mode  of  cropping  can 
reduce  it 

And  because,  in  the  Rothamsted  experiments,  on  a  heavy  loam  soil, 
by  scarifying  and  plowing  this  land,  and  drilling  in  wheat,  for  ten  suc- 
cessive years,  an  average  of  sixteen  bushels  of  wheat  to  the  acre  have  been 
harvested,  without  the  addition  of  any  manure  the  very  extraordinary 
conclusion  is  drawn,  and  is  considered  as  fuHy  established^  t/iat  if  the 
land  is  kept  dean  and  worked  at  proper  seasorfs,  it  is  impossible  to 
exhamt  this  stnl  hdaw  the  power  of  producing  sixteen  bushels  of  wheat 
eoefy  year. 
5 
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On  the  same  page  of  tlus  volume,  the  following  passage  aLso  occurs : 
^  Tillage  is  to  be  regarded  as  a  means  of  replenishing  the  staple  with 
actual  materials  of  fertility,  although  impalpable  to  the  senses^  as  a  dis- 
tribution of  court-yard  dung  in  the  turnip-field,  or  a  top-dressing  with 
special  manures." 

Further :  "  that  tillage,  without  the  use  of  any  manures,  was  sufficient 
to  maintain  land  i7i  full  hearth 

Dung  he  seems  to  consider  of  little  value,  except  as  a  means  of  divid- 
ing the  soil ;  for  we  find  him  quoting  from  Tull  in  support  of  tiiis  view: 

"  Dung,  without  tillage,  can  do  very  little ;  with  some  tillage,  does 
something ;  with  much  tillage,  pulverizes  (e.  e.  fertilizes)  the  soil  in  less 
time  than  tillage  can  do ;  but  the  tillage  alone,  with  more  time,  can  pul- 
verize (fertilize)  as  well." 

And  in  another  part  of  this  work  he  quotes  also  from  the  saine  author : 

"  I  have  made  many  trials  of  fine  dung  on  the  rows,  and,  notwith- 
standing the  benefits  of  it,  I  have,  for  these  several  years  past,  left  it  oflj 
finding  that  a  little  more  hoeing  will  supply  it  at  a  much  less  expense 
than  that  of  so  small  a  quantity  of  manure,  and  of  the  hands  necessary 
to  lay  it  on  and  off  the  carriage." 

"  The  f^lmost  only  use  of  all  manure,  is  the  same  as  of  tillage,  viz  : 
the  pul\<?rization  it  makes  by  fermentation,  as  tillage  doth  by  attrition 
or  contusion." 

Many  more  examples  I  might  bring  forward  fi:om  the  same  high 
authoiity,  all  tending  to  persuade  the  iarmer  that  there  is  no  necessity  to 
manure,  if  he  only  tills  his  soil  sufficiently ;  and  that^  by  this  method 
alone,  all  the  elements  of  fertility  are  supplied  in  abundance,  even  if 
successive  crops  of  grain  be  grown  on  the  same  ground,  without  alter- 
nation or  intermission,  year  after  year,  for  any  length  of  time. 

Whence,  then,  arises  the  dissemination  of  such  delusive  doctrines  and 
mischievous  teachings,  tending,  as  they  inevitably  must,  to  encourage  the 
natural  repugnance  existing  among  formers,  in  this  country  at  least,  to 
go  to  any  trouble  and  expense  in  restoring  to  the  soil,  in  the  form  of 
manures,  the  mineral  fertilizers  of  which  they  rob  it  ? 

Admitting,  as  I  do,  the  immense  benefits  which  the  present  ffeneration 
can  derive  fi:om  a  thorough  tillage  of  the  soil  and  drilling  in  the  grain, 
with  interculture  of  the  vacant  interval  during  the  growth  of  the  crop — 
and  though  it  may  be  a  fact,  that  by  these  processes  alone^  crops  of 
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wheat  may  be  raised  for  thirteen  years  in  succession,  on  certain  soils, 
with  an  average  yield  of  sixteen  bushels  to  the  acre — yet  I  deny  the 
assertion  that  this  am  be  done  without  exhausting  the  soil ;  and,  further, 
I  deny  the  proposition  that  by  tillage  tilone  a  zero  of  productive  capacity 
can  be  attained  below  which  no  mode  of  cropping  can  reduce  it. 

The  fallacy  of  these  doctrines  aiises  from  not  understanding  the  means 
by  which  tillage,  unaided  by  manure,  can  produce,  for  a  limited  time, 
remunerative  crops  of  corn  and  small  giain. 

Tillage  has  the  very  same  effect  on  soil  as  alternate  thawing  and 
freezing  and  the  vicissitudes  of  time,  only  in  an  increased  degree  ;*  it 
disintegrates  fresh  soil,  exposes  new  surfaces,  and  brings  into  requisition, 
or  makes  available,  the  locked-up  mineral  acids  and  bases  that  constitute 
the  minei'al  food  of  plants ;  it  increases  the  porosicy  of  the  soil,  and 
gives  freer  access  for  the  atmospheric  elements  of  plants  to  enter,  either 
in  the  gaseous  form,  or  condensed  in  rain,  dew,  and  snow ;  thus  th3 
otherwise  immediately  unavailable  elements  of  fertility  are  more  rapidly 
brought  into  play,  than  by  the  slower  processes  of  nature,  which  are, 
however,  very  apparent  during  one  or  two  seasons  of  fallow.  Without 
denying  that,  by  the  means  above  cited,  highly  remunerative  crops  can 
be  raised,  without  the  addition  of  manure  by  the  present  generation,  we 
do  most  emphatically  assert  that  this  cannot  be  done  without  corre- 
sponding abstraction  of  the  essence  of  fertility  of  the  soil ;  and  that  a  soil 
becomes  more  or  less  exhausted,  according  to  the  weight  of  the  grain  and 
straw,  removed  from  that  soil ;  and  though  additional  tillage  may  be  able 
to  keep  pace  with  that  exhaustion  for  thirteen  years  or  longer,  according 
to  the  nature  and  richness  of  the  soil,  that  soil  will  become,  sooner  or 
later,  banren  for  the  kind  of  grain  successively  har\^ested :  for  I  may 
just  as  well  be  told,  that  fi'om  a  bottle  full  of  water  an  ounce  may  be 
yearly  taken,  and  yet  that*  bottle  will  remain  full  without  any  water 
being  put  into  it  in  return,  as  that  wheat  may  be  harvested  fiom  the 
same  field,  year  after  year,  without  addition  of  manure,  and  remain  as 
rich  in  the  mineral  ("  terrestrial ")  food  of  paints  as  it  was  originally. 
And  I  assert,  moreover,  that  tillage,  without  manure,  greatly  hastens  the 
exhaustion  of  the  soil,  just  in  proportion  to  the  now  elements  which  it 
quickly  brings  into  play  for  the  nourishment  of  the  plant,  beyond  what 
would  be  supplied  by  ordinary  causes  in  operation. 

Anotlier  fidlaoy  which  the  whole  argument  of  the  book  tends  to  dis* 
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fieminate  is,  that  the  atmospheric  fertilizers,  which  high  tillage  induces  to 
penetrate  the  soil,  restore  to  Ihe  soil  all  that  plants  require  and  abstract 
fi'om  the  soil ;  yet  it  admits  that  those  that  are  supplied  from  the  atmos- 
phere are  only  niti'ogenous  principles,  water,  or  the  elements  of  water, 
and  carbonic  acid ;  and  it  advocates  strenuously  the  doctrine,  that  tiio 
special  manure  of  plants  are  the  nitrogenous  compounds. 

Now,  the  truth  is,  and  has  been  proved,  over  and  over  hgain  in  practice^ 
that  if  the  mineral  food  of  plants  4)e  absent  or  deficient  in  a  soil,  that 
even  the  most  potent  nitrogenous  applications  to  the  land  wUl  be  una- 
vailing, until  the  mineral  acids  and  bases  are  supplied; 

When,  then,  at  this  very  day  and  hour,  we  find  such  arguments  held 
up  by  leaders  of  agiicultural  societies  for  the  guidance  of  the  farmer,  is 
it  not  high  time  that  something  should  be  done  by  chemical  analyses  to 
counteract  the  delusive  hopes  which  it  holds  out  to  the  agricultural  com- 
munity, that  land  never  can  wear  out  or  become  exhausted  if  it  be  only 
drilled  and  tilled ;  for  if  the  fanner  is  only  diligent  in  these  two  things,  he 
may  grow  and  harvest  the  same  gi'ain  crop  for  any  number  of  years  in 
succession,  pocket  a  handsome  profit,  and  yet  not  diminish,  even  in  the 
smallest  degree,  the  natural  fertility  of  tliis  highly  taxed  land. 

Yet  this  same  author  admits,  most  decidedly,  that  land  may  be 
exhausted;  but  attributes  this  exhaustion  to  deficient  tillage,  as  may  be 
gathered  from  the  following  paragraph  : 

"In  fact,  the  reduction  of  a  piece  of  ground  from  fruitfulness  to  infer- 
tility, by  over  cropping  and  under  tillage,  is,  of  all  kinds  of  evidence,  the 
most  palpable  that  that  soil  has  been  emptied,  for  the  time,  of  its  available 
ingredients  of  vegetation." 

And  then  goes  on  to  say,  that  it  is  for  such  cases  as  this  that  Leibig's 
well  known  dictum  is  applicable,  ^"'that  in  the  manurial  department  of 
husbandry,  the  chief  object  of  the  farmer  ought  to  be  to  procure  from 
extraneous  sources,  and  restore  to  his  fields  those  fertilizing  minerals,  i.  e. 
terrestrial  substances,  wliich,  removed  from  thence  by  the  causes  above 
mentioned,  could  only  by  that  means  be  restored." 

Yet  Burnett  never  seems  to  dream  that  the  great  benefits  to  be  derived 
by  the  present  generation  from  high  tillage,  cannot  be  obtained  without 
hastening,  proportionally,  the  exhaustion  of  the  soil  and  drawing  upon 
its  future  resources. 

And,  in  the  face  of  all  this,  we  find  in  the  appendix  to  this  volume 
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the  i^K>Tt  of  a  debate  that  took  place  in  the  Agricultural  Society  of 
which  he  is  a  member,  on  ^  the  system  of  cultivation  upon  mixed  soils, 
which,  under  present  circumstances,  is  most  profitable."  In  which 
debate  it  is  most  distinctly  and  emphatically  proved,  that  the  cause  of 
the  almost  universal  failure  of  the  turnip  crop  was  not  attributable,  as 
some  supposed,  to  the  use  of  artificial  manures,  but  to  the  abstraction  of 
some  important  dement  from  the  soil,  by  the  too  firequent  growth  of 
turnips ;  that  the  soil  had,  in  fact^  become  ^sick  of  turnips ;"  and  that, 
60  far  firom  artificial  manures  being  the  cause  of  the  failure  of  the  turnip 
crop,  they  had,  in  fact,  very  much  tended  to  keep  it  "afloat." 

Instead,  then,  of  chemists  disparaging  soil  analysis,  it  should  be  their 
pride  and  aim  to  endeavor  to  improve  and  perfect  the  methods  of  per- 
formiog  it  which  have,  since  the  time  of  Davy,  been  so  revolutionized 
that  soil  analysis  has,  since  then,  become  almost  a  new  branch  of  ana< 
lytical  chemistry. 


[Since  the  above  Beport  was  penned,  Geology  and  the  sciestific  world 
at  large  have  sustained  an  immense  loss  in  the  lamented  death  of  the  dis- 
tinguished author.  A  short  obituary  notice  of  him  will  be  appended  to 
the  next  following  Beport.]  P. 
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Chemical  Labobatoby  of  the  Kentucky  Geological  Survey,) 

Lexington,  Ky.,  February  4th,  1860.     \ 

D.  D.  Ow€n,  M.  D. : 

Dear  Sir  :  According  to  your  instructions,  I  herewith  transmit  to 
you  the  report  of  the  chemical  work  done  in  my  laboratory,  for  the 
Kentucky  Geological  Survey,  since  the  publication  of  the  third  volume- 

This  report  embodies  the  results  of  more  than  five  hundred  analyses, 
as  follows,  viz : 

Of  Boils,  &Cm  from  the  Lower  Silurian  group . — ...».., — ^....^    59 

Of  soils,  &c.,  from  the  Upper  Silurian  group 23 

Of  soils,  &c.,  from  the  Devonian  group 27 

Of  soils,  &c.,  from  the  sub-carboniferous  group 32 

Of  soils,  &c.,  from  the  coal  measures  group 25 

Of  soils,  &c.,  from  Iowa,  Illinois,  Minnesota,  and  Wisconsin . 7 

—        173 

Of  limestones,  hydraulic  and  common . .         75 

Of  iron  ores  of  thelimonite  variety — ....  75 

Of  iron  ores ;*-carbonate  of  iron. •— .• .......... . 25 

Of  coals™ r-'.-—- 36 

Of  sandstones,  shales,  clays,  &c .....  28 

Of  iron  furnace  slags . . 22 

Of  pig  iron ..... .... . . . 31 

Of  mineral  waters . . 20 

Of  remains  of  mastodon,  &c.,  &c.,  &c.  .. . . 7 

Of  ashes  of  various  samples  of  tobacco ... . ......  ...^... «... 30 

Of  ashes  of  wheat,  Indian  com  and  cob,  winci  &c ... 8 

529 

In  all,  five  hundred  and  tweniy-nine  analyses,  made  during  the  past 
two  years  of  the  survey. 

The  forwarding  of  the  report  has  been  a  little  delayed  by  an  eflfort 
which  I  have  made  to  reduce  its  ^e.  jElnding,  after  some  fifty  pages 
had  been  prepared,  that  it  was  likely  to  be  quite  voluminous,  I  adopted 
the  plan  of  tabulating  the  results  of  the  analyses  of  the  soils,  ores,  &c , 
^^  which  came  from  the  same  locality,  thus  greatly  reducing  its  magni- 
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tude  and  facilitating  comparison.  It  was  necessary^  therefore^  to  re-wHte 
the  first  portion,  according  to  this  plan.  I  have  also,  as  usual,  tabulated 
all  the  principal  analyses  at  the  end  of  the  report;  the  soil  analyses  bang 
arranged  according  to  the  geolpgical  formations. 

You  will  obserre  that  there  is  now  reported  one  hundred  and  seventy- 
three  new  analyses  of  soils,  sub-soils,  under-clays,  and  marls,  and  that  of 
these  seven  were  of  soils  principally  from  the  northwestern  States,  made 
for  the  purpose  of  comparing  the  soils  of  Kentucky  with  the  primeval 
soil  of  that  great  region;  and  that  our  good  lands  do  not  suffer  in  the 
comparison. 

There  have  now  been  analyzed,  in  this  laboratory,  as  many  as  three 
hundred  and  seventy-five  soils,  sub-soils,  &c.,  &c.j  principally  from  this 
State ;  and  the  results^  published  in  the  several  volumes  of  our  Reports^ 
form  a  greater  body  of  statistics,  as  to  the  chemical  composition  of  soils^ 
tiban  is  to  be  found  in  any  part  of  the  world. 

In  the  course  of  these  soU  analyses,  a  comparison  was  made  in  seventy- 
nine  cases  of  the  analysis  of  the  virgin,  or  uncultivated  soil,  with  that  of 
some  from  a  neighboring  field  which  had  been  cultivated  for  a  greater  or 
less  term  of  years ;  and  in  seventy-one  cases  out  of  the  seventy-nine  it 
was  demonstrable,  by  the  chemical  analyses,  that  the  soil  of  the  ^old 
field "  had  lost  more  or  less  of  its  essential  ingredients,  which  had  proba- 
bly been  mainly  removed  from  it  in  the  crops  produced.  In  eight  cases 
only,  out  of  the  seventy-nine,  did  the  soil  of  the  "  old  fidd  "  appear 
richer  than  the  neighboring  uncultivated  soil ;  and  in  several  of  these 
cases  a  rich  sub-soil  had  probably  been  mixed  with  the  surface  soil  by 
the  operations  of  the  plow.  So  that  it  is  evident  that  earful  chenU" 
col  analysis  may  not  only  show  the  relative  proportions  of  the  grosser 
materials  of  the  soil — as  the  sand,  clay,  ozide  of  iron^  carbonate  of  limey 
^c. — to  which  it  has  hitherto  heen  mainly  restricted,  but  is  also  campetenty 
with  the  use  of  proper  precautions^  to  exhibit  the  relative  proportions  of 
the  more  essential  elements  conducive  to  vegetable  nourishment — the  phos- 
phoric  and  sulphuric  add,  the  potash  and  soda,  ^c. — whidh  exist  in  it 
only  in  small,  and  frequently  minuie,  quantities;  so  as  to  enable  us  to 
detect  the  influence  of  the  culture  of  the  soil  in  producing  its  gradual^ 
hut  certain,  deterioration. 

A  gratifying  result  is  exhibited  hi  these  soil  analyses^  also,  in  the  fact 
that  a  large  proportion  of  our  Kentucky  lands  are  naturally  as  rich  as 
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any  on  tiie  continent,  and  that  much  of  what  is  commonly  denonunated 
poor  or  tfain  land,  and  is  consequently  very  cheap  and  n^lected  at  pres* 
ont^  if  properly  cultivated^  in  the  light  of  modem  scientific  agriculture, 
and  by  the  energetic  use  of  the  necessary  capital  and  labor,  might  be 
made  as  productive  as  much  of  the  arable  lands  of  Europe,  or  of  the 
more  thickly  settled  portions  of  our  own  country.  Large  bodies  of  land, 
as  well  as  immense  deposits  of  mineral  ridiee,  now  held  much  below  th^ 
value  and  unappreciated  in  our  State,  require  ouly  the  assistance  of  judi- 
cious public  improvements  to  make  them  highly  productive  and  profitabla 

Amongst  the  limestones  analyzed  will  be  found  a  considerable  number 
firom  various  geological  formations  which  would  very  probably  make  good 
hydraulic  cement',  as  their  composition  is  similar  to  that  of  known  good 
hydraulic  limestones.  This  kiud  of  limestone  is  very  valuable,  and  will 
come  more  and  more  into  use  as  the  country  advances  in  population. 
Amongst  them  will  be  found,  under  the  bead  of  Jefferson  county,  a  lime* 
stone  from  Indiana,  which  was  used  in  the  construction  of  the  court- 
house in  Louisville,  which  was  found,  on  "ksamination,  to  be  a  good 
water-lime,  and  which  experience  had  demonstrated  to  be  unsuited  for 
use  as  a  building-stone,  because  of  its  porous  and  absorbent  nature,  and 
its  great  tendency  to  scale  off  under  the  influence  of  the  atmosfdieric 
agents.  On  the  other  hand,  the  magnesian  UmesioneSy  which  exist  in 
abundance  about  Louisville,  as  well  as  in  various  other  parts  of  the  States 
are  amongst  the  most  workable  and  durable  of  building  stones.  In  these 
respects  some  of  the  magnesian  limestones  of  the  Upper  Silurian  formar 
tion  closely  resemUe  that  remarkable  magnesian  limestone  whkh  is  ibund 
amongst  the  very  lowest  beds  of  the  Lower  Silurian  rocks — ^under  the 
Kentucky  and  bird's-eye  marble — ^which  was  used  at  Lexingtcm  in  the 
construction  of  the  Clay  monument^  and  which  lesanbles  in  composition 
the  Dolomitic  marble  of  the  north. 

The  limomte  iron  ores  analyzed  are  almost  uniformly  rich  and  valuable. 
A  large  proportion  of  them  were  from  the  furnaces  in  Crittenden,  Liv- 
ingston, Lyon,  and  Trigg  counties,  collected  by  Mr.  John  Bartlett ;  oihen 
mainly  from  the  counties  in  the  northeastern  coal  field.  The  examina- 
tion of  these  ores,  as  well  as  of  the  carbonate  of  iron  ores,  the  samples  of 
[ug  iron,  and  iron  furnace  slag,  will  no  doubt  be  of  considerable  assist- 
ance to  the  iron  manufacture.  It  would  appear  from  the  analysis  of  the 
^it^«  ^midflr,"'  fivm  the  varioos  iran  fumaoes,  that  m  tixm  of  the 
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flouthem  portion  of  the  State  generally,  it  is  the  practice  to  use  a  smaUor 
rdative  quantity  of  limestone  in  tbe  flux  than  is  employed  in  the  Greenuj^ 
Carter,  and  other  furnaces,  on  the  northeastern  coal  field.  It  is  believed 
that  the  tendency  of  the  larger  prc^rtion  of  lime  in  tbe  flux,  within 
proper  limits,  is  to  remove  more  of  those  injurious  elements,  sulphur  and 
phosphorus,  from  tlie  iron.  This  is  true  especially  of  the  former  e'mimi^ 
sulphur ;  but  some  doubt  exists  as  to  whether  lime  alone  will  carry  off 
tiie  phosphoric  add  which  may  be  present  in  the  fiimace  chai^  and  pre- 
vent its  reduction  to  phosphorus,  which,  by  uniting  with  the  iron,  as  is 
well  known,  injures  its  tenacity,  by  making  it  ^  cold-short.^* 

A  highly  interesting  fact,  demonstrated  in  the  analyses  of  the  iron* 
furnace  slags  id,  that  phosphorus,  in  the  form  of  phosphoric  acid,  is  some- 
times carried  off  in  considerable  quantity  in  the  "cinder."  From  the 
known  strong  affmity  which  exists  between  phosphoric  acid  and  aiuminay 
it  is  probable  that  this  acid  exists  in  the  "  cinder  "  in  combination  with 
that  earth,  and  that  hence  the  presence  of  aluminous  tnatcrialSy  in  the 
furnace  charge^  is  favorable  to  the  production  of  tough  iron  from  ore$ 
containing  phosphoric  acid.  It  is  therefore  recommended,  in  smelting 
many  of  the  linionite  ores  of  the  southwestern  furnaces — ^which  are 
found  to  contain  very  little  alumina,  and  sometimes  a  con^derable  pror 
portion  of  phosphoric  acid — not  only  to  add  enough  limestone  to  make 
the  cinder  a  "  bi- silicate,''*  like  the  cinder  of  the  Greenup  fiimaces,  but 
also  to  add  to  the  charge  some  aluminous  materials,  such  as  clay,  shale, 
or  other  argillaceous  substances  free  from  phosphoric  acid ;  to  carry  off 
as  much  as  possible  of  this  injurious  ingredient  In  this  manner,  it  is 
confidentiy  believed,  the  toughness  of  the  iron  will  be  increased. 

Amongst  the  coals  analyzed  were  two  specimens  fh)m  Carter  county 
of  cannd  coal,  both  from  the  same  region,  which  exceed  even  the  Breck- 
inridge coal  in  the  production  of  oil,  as  they  also  contain  less  sulphur  and 
earthy  matters  than  that  The  manufacture  of  oils,  paraflSne,  &C.,  from 
cannel  coal,  lias,  since  this  survey  commenced,  taken  a  wonderful  expan- 
«on  in  this  country,  and  is  destined  still  more  to  increase  as  experience  in 
the  preparation  and  use  of  these  valuable  products  of  our  cannel  coal  is 
acquired.  There  can  be  no  doubt,  firom  the  abundance  of  good  cannel 
coal  in  our  coal  fields,  and  the  large  quantity  of  the  oil  obtained,  that 
cheap  production  will  cause  very  extensive  consumption ;  and,  when  the 
heavier  oils  obtained  m  this  manu&cture,  have  found  thdr  appropiiati 
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application,  a  large  amount  of  capital  and  labor  will  be  profitably  used 
in  these  new  species  of  industry. 

Great  drawbacks  at  present  on  this  manuiacture  are,  the  great  expense 
incurred  in  machinery,  &c.,  in  experiments  to  find  the  best  processes, 
and  the  difficulty  of  obtaining  a  good  market  for  the  heavier  oils.  The 
first  will  cure  itself  in  the  end ;  and  it  may  be  that  ingenious  persons 
will  either  find  extensive  uses  for  the  heavy  oil,  or  that  by  a  new 
process  (of  graduated  destructive  distillation,  for  example,)  it  may  be 
converted  into  oil  suitable  for  burning  in  lamps ;  which  is  the  most 
extensive  application  of  the  more  volatile  and  fluid  coal  oils. 

The  thirty  analyses  of  the  ashes  of  tobacco,  fiora  various  parts  of  the 
State,  as  well  as  fi*om  Cuba  and  Florida,  were  undertaken  with  a  view  to 
ascertain  the  relationships  of  this  plant  to  the  soil  on  which  it  is 
grown,  as  well  as  the  influence  of  the  soil  on  the  character  of  the  tobacco. 
It  is  hoped  that  this  investigation,  which  is  more  extensive  than  any 
other  published,  so  fiir  as  the  writer  is  informed,  may  be  serviceable  to 
an  important  branch  of  agriculture  in  our  State.  The  same  remarks 
will  apply  to  the  examination  of  the  mineiul  ingredients  of  wheat, 
Indian  com,  and  the  fermented  juice  of  the  grape.  By  the  latter  exam- 
ination it  is  shown  that  vine  culture,  if  judiciously  carried  on,  need  not 
be  as  exhausting  to  the  soil  as  the .  ordinary  com  crop.  This  branch  of 
agriculture,  which  has  extended  greatly  in  our  neighboring  State,  Ohio,  is 
well  adapted  to  this  r^on,  and  will  find  very  appropriate  soil  and 
location  on  much  of  our  land  which  is  now  considered  too  poor  or  too 
hilly  for  profitable  culture  in  the  ordinary  farm  crops. 

The  twenty  mineral  waters  examined  are  mostly  from  two  of  our 
well-known  watering  places. 

Yours,  respectfully, 

ROBERT  PETER. 


GENERAL  REMARKS  ON  AGRICULTURE  AND  ON  SOIL 

ANALYSIS,  &a 


Although  Kentacky  can  justly  boast  of  the  great  mineral  wealdi  con- 
tsdned  in  the  two  extensive  coal  fields  within  her  northeastern  and  sontb- 
westem  boundaries,  with  their  immense  deposits  of  iron  ores^  &c^  &&, 
which  have  already  given  a  great  impetus  to  the  industry,  the  manuiac- 
tures,  and  commerce  of  our  citizens ;  yet,  when  we  observe  the  large 
body  of  lands  in  the  center  of  the  State,  some  of  which  may  be  classed 
amongst  the  richest  on  the  surface  of  the  globe,  and  reflect  that  almost 
the  whole  area  of  the  State  is  susceptible  of  cultivation,  in  ^  hands  of 
industrious  and  enlightened  farmers,  we  cannot  fail  to  be  convinced  that 
agriculture  is  her  largest  interest  and  the  cultivation  of  her  lands  her 
greatest  source  of  wealth. 

That  this  will  continue  to  be  the  case  as  long  as  her  lands  yield  abund* 
ant  products  for  the  support  of  her  inhabitants  or  for  exportation,  and 
will  cease  to  be  true  when  they  become  worn  out  or  unprofitable,  so  that 
the  harvest  no  longer  repays  the  labor  speut  upon  the  soO,  is  a  &ct 
obvious  to  the  most  casual  observer ;  and  that  the  soU  may  become  thus 
unprofitable  in  the  course  of  time,  has  been  demonstrated  by  lamentable 
experience  in  the  history  of  large  bodies  of  land  on  the  Atlantic  shores 
of  some  of  the  older  States,  which  once  enriched  the  early  setUers  of  this 
country  by  their  luxuriant  growths  of  tobacco,  and  large  harvests  of  wheat 
and  com,  and  which  now,  even  afler  a  long  season  of  rest,  are  too  poor 
to  repay  the  labor  of  the  husbandman,  and  hopelessly  sterile  without  the 
application  to  them  of  imported  manures;  as  it  was  still  more  early 
exemplified  in  Europe  and  in  Africa,  where  extensive  regions,  now  worth- 
less  wastes,  yielded  in  ancient  times  abundant  harvests  of  grain  for 
exportation! 

This  deterioration  of  the  soil,  by  ordinary  cultivation,  is  banning  to 
be  shown  in  the  rich  new  lands  of  the  west  and  northwest  of  our  own 
continent ;  on  which,  according  to  reliable  statistics,  the  crops  within  the 
last  ten  years  have  lamentably  diminished  on  the  best  coltivated  land% 
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as  wen  as  in  all  parts  of  oar  country,  where  proper  care  has  not  been 
taken  to  keep  up  the  fertility  of  the  soil;  the  wheat  and  com  crops, 
particularly,  being  found  to  be  much  less  on  the  same  extent  of  ground 
than  formerly.  According  to  J.  H,  KJippart,  Corresponding  Secretary 
of  the  Ohio  State  Board  of  Agriculture,  in  the  preface  to  his  elaborate 
work,  "The  Wheat  Plant^"  "Wheat,  the  staple  crop  of  Ohio"— where 
scarcely  any  eSbrt  is  made  to  return  to  the  soil  the  essential  elements 
which  are  removed  from  it  in  the  crops — ^  has  been  annually  diminishing 
in  its  yield  per  acre,  and  in  less  than  fifty  years  the  average  product  has 
been  reduced  from  thirty  to  less  than  fifteen  bushels  per  acre,  whilst  in 
Great  Britain" — ^by  the  use  of  guano,  bone  dust,  super-phosphates,  lime, 
marl,  and  a  more  thorough  culture — '^  the  yield  has  increased  from  six- 
teen to  thirty-six  bushels  per  acre  during  the  same  period."*  According 
to  Jay,  in  his  "Statistical  View  of  American  Agriculture,"  "in  Indiana, 
the  river  bottoms,  which  used  to  produce  an  average  of  sixty  bushels  of 
com  to  the  acre,  now  yield  only  forty  bushels."  Numerous  other  facts 
of  the  kind  could  be  quoted ;  and  we  may  add,  that  all  who  have  taken 
the  trouble  to  collect  the  statistics  on  this  subject  from  all  parts  of  the 
United  States,  have  come  to  the  same  conclusion,  viz :  that  under  the 
ordinary  system  of  i^culture  in  this  country,  our  lands  are  becoming 
less  fertile,  and  consequently  less  profitable  to  the  farmer  and  to  the 
community  than  formerly ;  and  thus  every  year  the  territory  of  the  nation, 
on  which  it  depends  for  food  and  clothing,  undergoes  a  diminution  in 
valu^  which,  taken  in  the  aggr^te,  appears  immense ;  rendering  labor 
less  productive  and  driving  population  farther  and  farther  west  towards 
the  Rocky  Mountains.  In  the  same  course  of  events,  these  new  lands, 
not  really  richer  than  were  most  of  those  of  the  older  settled  regions  in 
thdr  virgin  state,  will  be  reduced  to  the  same  unprofitable  condition,  and 
then  by  force  at  last  will  the  husbandman  be  obliged  to  study  the  philos- 
ophy of  his  profession,  and  to  learn  the  true  principles  of  agriculture, 

*This  statement  of  Mr  Klippart  is  denied  in  the  strongest  terms  in  a  review  of  this  work  in 
the  Ohio  Cnltiyator,  Colambus,  Ohio,  October  15th,  1859,  page  313,  in  which  it  is  called 
"  a  falnehood  put  forth  within  the  last  four  years  by  patent  medicine  men,*'  kc,  and  in  an  article 
in  the  same  periodical,  November  Ist,  1855,  headed  Prof,  Mape$  and  the  Wheat  Crop  of  Ohio,  in 
which  this  statement  is  called  **  a  favorite  scandal  of  Prof.  Mapea,"it  is  asserted — 1st.  That  the 
average  wheat  crop  of  Ohio  was  never  thirty  bushels  per  acre;  and  2d.  That  the  average  per  acre 
of  wheat  in  Ohio  amongst  the  majority  of  good  farmers  was  never  better  than  at  that  present 
time.  It  is  evident  that  the  data  quoted  by  the  reviewer  are  imperfect  for  either  side  of  the 
question,  and  that  this  statement  of  Prof.  Mapes  and  Mr.  Klippart  may  not  be  sufficiently  well 
grounded.  But  yet  the  general  fact  of  the  gradual  deterioration  of  the  soil  by  thriftless  culture* 
and  the  consequent  diminution  of  its  crops,  is  unlbrtunately  too  widely  demonstrated  in  thii 
country  m  w^  as  on  the  older  oontlnciitt. 
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viz :  how  to  cultivate  the  eoil  and  enjoy  its  piodndB  witfaoot  impoverish 
ingiL 

That  oar  own  soil,  in  Eentacky,  is  undergoing  this  gradual  process  of 
deterioration,  is  fully  shown  by  the  comparative  analyses  detailed  in  the 
following  pages. 

An  e\  0  so  great  as  the  serious  decrease  of  the  profits  of  labor  applied 
to  agriculture,  which  has  so  much  diminished  the  intrinsic  value  of  land- 
ed property,  in  many  places  in  the  older  countries  as  well  as  in  our  own, 
demands  the  serious  attention  of  govemmentB  and  of  tiie  people ;  to 
discover  the  cause,  and  to  apply  the  remedy. 

Long  experience  in  agriculture  has  taught  the  importance  of  deep 
and  thorough  plowing,  of  draining,  of  the  proper  sdection  of  seeds,  and 
of  timely,  careful,  and  clean  cultivation,  as  well  as  the  adaptedness  of 
particular  crops  to  region,  locality,  soil,  and  season.  It  has  taught  us 
the  advantages  of  Mow,  of  rotation  of  crops,  of  the  uses  of  green 
crops,  dther  by  plowing  in,  or  by  feeding  animals  and  the  making  of 
barn-yard  manure,  for  the  restoration  of  tired  or  worn  down  fields. 
Many  of  the  valuable  precepts  of  modem  husbandry,  verified  by  long 
experience  as  the  best  for  the  production  of  good  crops,  were  indeed 
known  to  and  followed  by  the  Egyptians,  the  Greeks^  and  the  Romans ; 
but  the  constant  deterioration  of  the  soil,  in  all  those  r^ons  where  the 
crops  were  permanently  removed  from  the  land,  to  be  consumed  in  a 
different  locality,  whether  that  crop  consisted  of  grain  or  other  v^table 
products,  or  of  animals,  showed  that  a  perfect  system  of  agriculture  has 
not  yet  been  attained ;  and  that  a  closer  study  of  the  soil  and  its  pio- 
ducts  than  was  possible  to  the  ancients  is  necessary. 

The  ancient  theory,  that,  with  good  cultivation^  the  land  is  inexhausti- 
ble, which  has  brought  these  disastrous  results,  is  yet  msdntained,  even 
by  some  of  the  leading  agricultural  authors  of  Europe,  and  is  practically 
indorsed  by  most  of  the  farmers  of  the  world,  and  especially  of  this 
country.  In  our  rich  virgin  soil,  ordinary  care  in  sowing,  cultivation, 
and  harvesting,  only  is  necessary  to  secure  good  crops,  and  the  partial 
exhaustion  of  the  soil  is  scarcely  appreciated  in  the  first  generation. 
The  farmers,  who  come  afler  these  first,  find  it  advantageous  to  plow 
deeper,  and  to  study  the  rotation  of  crops  and  the  renovating  influence 
of  clover;  their  successors  may  be  obliged  to  resort  to  barn-yard 
manure^  to  subnaoil  plowing,  or  may  even  think  it  more  profitable  to 
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seek  new  lands^  ratlier  tlian  to  endeaTor  to  renovate  the  old ;  whilst  the 
experience  of  older  countries  have  shown  that  all  the  manure  which  can 
be  made  on  the  much  e^d^austed  lands  which  have  been  cultivated  through 
a  long  succession  of  years,  is  not  sufficient,  in  many  cases,  to  make  them 
produce  profitable  crops,  with  all  the  labor  and  skill  which  may  be 
applied  to  them,  and  it  becomes  evident  some  extraneous  fertilizer 
must  be  appUed  to  the  worn  out  soil  to  enable  it  again  to  bear  remuno 
ative  crops. 

In  England,  and  other  countries  in  Europe,  as  well  as  in  some  parts 
of  this  country,  that  something  extra  was  found  in  plaster  of  paris,  in 
lime,  in  marls,  in  guano,  in  bone-dust  or  super-phosphates,  in  phosphatio 
mineral  substances,  in  various  salts  of  potash  and  ammonia,  or  in  the 
contents  of  the  cess-pools  and  the  water  closets ;  and  it  has  been  mainly 
by  such  means,  aided  by  improved  machinery  and  management,  that  the 
products  of  the  fields  and  the  profits  of  agriculture,  in  England  particu- 
larly, have  been  wonderfully  increased,  so  that  the  grain  crops  have  been 
more  ihan  doubled  on  the  same  space  of  ground,  within  the  last  fifiy 
years. 

A  dilTerence  of  opinion  has  existed,  and  much  debate  arisen,  as  to  the 
reaUff  essential  materials  which  are  taken  fi'om  the  soil  in  the  cultivated 
crops,  and  which  must  be  returned  to  It  to  restore  its  fertility.  Some; 
maintaining  the  opinion,  which  was  held  formerly  by  Dumas  and  Bous- 
angault,  pf  France,  and  still  upheld  by  many  agricultural  writers  of 
England ;  contend  that  the  relative  proportion  of  nitrogen,  or  of  ammo- 
nia, in  a  manure,  determmes  its  value  as  a  fertilizer,  and  that  the 
atmospheric  elements  of  vegetables  are  the  only  really  important  ones. 
Others  consider  what  they  denommate  "Ai^wwa"  to  be  the  true  food  of 
plants ;  whilst  others,  with  Sprengel  and  Liebig,  contend,  with  a  some- 
what better  logic,  that  tiie  ^xed  or  mineral  ingredients  of  crops  and 
manures,  such  as  are  found  in  their  ashes  when  burnt ;-  as  the  phosphates, 
lim^  the  alkalies,  &c.,  are  the  most  important  for  the  consideration  of  the 
fiumer,  because,  whilst  every  diflerent  element  of  the  vegetable  composi- 
tion is  equally  essential  to  the  growth  of  plants,  those  which  are  of  a 
fixed  nature^  and  only  to  be  found  in  the  soil,  were  to  be  more  carefully 
husbanded  and  preserved  fi*om  waste  and  loss  than  those  elements  which 
are  everywhere  abundant  in  the  atmosphere. 

It  is  a  question  of  vital  unportance  to  agriculture,  and,  consequently, 
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to  mankiDd  at  large^  on  which  depends  the  largest  and  nearest  interesto 
of  our  race,  and,  as  may  be  understood  on  reflection,  one  which  oan  be 
decided  only  by  the  aid  of  modern  science — only  by  ascertaining  the 
minute  composition  of  the  soil,  and  of  the  atmospheric  agwts  and  water 
which  penetrate  and  moisten  it;  of  the  vegetable  and  animal  bodies 
produced  on  it^  and  of  the  elementary  nature  of  the  food  and  excretions 
of  plants  and  animals. 

Men  of  science  have,  with  great  activity,  thrown  themsdves  into  this 
new  field  of  useful  research,  and  within  the  last  twenty-five  years  this  very 
important  question  may  be  said  to  be  in  reality  settled.  Twenty-five 
years  ago  some  of  the  ablest  chemists  of  the  world  had  &iled  to  detect 
that  important  ingredient,  potash,  in  soils,  and  the  existence  of  phos- 
phoric acid  in  them,  or  in  the  rocks  whence  they  were  derived,  was  almost 
matter  of  speculation  alone ;  but  now  careful  and  minute  analyses  have 
been  made  of  many  soils  in  various  parts  of  the  world,  and  the  mineral 
elements  of  plants  of  many  kinds,  and  the  remarkably  constant  nature 
of  theu:  ashes,  as  well  as  the  elementary  composition  of  manures,  have 
been  ascertained.  Numerous  experiments  have  been  made  on  the  growth 
of  plants  in  pure  sand,  pure  sUex,  and  pure  charcoal,  &c.,  with  or  without 
the  addition  of  the  various  materials  believed  to  be  essential  to  their 
growth — ^as  well  as  extensive  observations  in  the  garden  and  field  with 
various  salts  and  fertilizing  agents — and  a  body  of  information  has  now 
been  obtained  which,  whilst  there  yet  may  be,  amongst  the  imperfectly 
informed  or  prejudiced,  some  warm  advocates  of  the  exclusive  humus f 
fiitrogeny  or  mineral  theories,  has  caused  the  real  men  of  science  through- 
out the  world,  whatever  their  supposed  partisans  may  think,  to  be  vcury 
much  of  one  opinion  upon  the  subject 

The  rational  theory,  which  appears  to  be  based  on  truth,  now  generally 
maintained  by  men  of  science  throughout  the  world,  is  the  result  of 
numerous  observations  and  experiments  mostly  made  within  the  present 
century,  and  may  be  summed  up  in  few  words : 

All  plants  and  animals  are  ultimatdy  composed  of  comparatively  few 
elements ;  of  these,  some,  such  as  carbon,  hydrogen,  oxygen,  and  nitrogen^ 
which  make  up  the  greater  portion  of  their  weighty  are  derived  by  v^e- 
tables  firom  the  atmospheric  air  and  the. water  which  penetrate  thdr 
tissues,  and  obtained  by  animals,  directly  or  indirectiy,  fix>m  v^etable 
food.    The  remaining  elements,  equally  essential  to  orgame  existence,  bat 


fbtmd  in  Testable  and  animal  bodies  in  much  smaller  proportions  thaa 
the  aifMspheric  demmis  above  detailed,  are  derived^  mediately  or  imme^ 
diately,  from  the  soil,  and  have  been  called,  by  dislinotion,  tiieir  fta;ed  or 
mineral  elements j  these  are  polassium,  sodium^  calcimn,  magnesium,  irony 
manganese^  j^hosphoruSy  sulpht^r,  chlorine^  siliconj  4*^.,  mostly  existing  in 
the  soil  and  in  organic  bodies  in  the  state  of  the  oxides,  potashj  soda 
Ume^  magnesioj  oxides  of  iron  and  manganese^  sileXy  or  as  chlorides'  of 
potassium  and  sodium,  ^c  The  phosphorus  and  sulphur,  usually  found 
in  the  soil  and  absorbed  in  the  form  of  salts  of  tbeur  acids  (phosphoiio 
<acid  and  sulphuric  acid),  viz :  as  phosphates  and  sulphates,  exist^  also,  in 
«ome  few  organic  compounds,  uncombined  with  oxygen. 

All  these  elements,  whether  from  the  atmosphere  or  &om  the  soil,  are 
equally  necessary  to  the  formation  of  organic  tissues,  animal  or  vegeta- 
ble, and  the  absence  of  any  one  of  them  would  be  fatal  to  tbe  growth 
«md  development  of  these  living  beinigs ;  consequently,  it  would  appear 
to  be  waste  of  time  to  theorize  as  to  the  relative  impoiiance  of  any  of 
them.  But  in  practical  agriculture  the  case  is  somewhat  difTerent,  and 
the  one  set  of  elements — ^the  fixed  or  so-called  mineral  elements — ^become 
most  worthy  of  consideration  and  care,  because  of  Ae  greater  danger  of 
(h^  alienation  and  loss,  and  the  greater  difficulty  experienced  in  thcdr 
restoiation. 

All  living  plants  can,  by  the  aid  of  solar  light,  decompose  the  water 
nnd  carbonic  acid  always  present  in  the  atmosphere  and  penetrating  the 
soil ;  and  it  is  thus  tfaey  obtain  tbe  carbon^  J^rogen,  and  oxygen  neces^ 
8ary  to  fenn  tiidr  tissues ;  and  reliable  experiments  show,  in  the  air  and 
in  the  soil,  even  the  most  sterile,  enough  nitrogenj  in  comlnaation  either 
with  hydrogen  as  ammonia,  or  with  oxygen  as  nitric  acid,  to  supply  the 
most  greedy  need  of  dm  element  by  vegetables.  Indeed  it  has  been 
proved  that  many  plants,  such  as  the  clover,  can  even  work  up  the 
gaseous  nitrogen  existing  in  such  largo  proportion  in  tJie  atmosphere,  i^ 
indeed  all  v^tables  do  not  exert  this  power.  Tbe  supply  of  these 
utmospherie  dements^  then,  is  constant  and  inexhaustible.  For  when 
these  organic  bodies  decay,  or  are  destroyed  by  any  process,  these  elements 
are  again  restored  to  the  atmosphere,  the  carbon  and  the  0X3']gen  forming 
carbonic  add  again,  and  the  hydrogen  and  nitrogen  producing  wa'er  and 
ammonia,  or  nitric  acid,  with  the  aid  of  the  abundant  oxygen  of  the  air, 
mod  tbese  oon^iomid^  ta  gases  and  vapors,  ceaselessly  penetiate  tho 
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atmosphere  sccording  to  known  physical  laws,  causing  its  compOBitiott 
to  be  uniibnnly  preserved,  and  insuring  to  y^etable  life,  on  every  inck 
af  the  sur&ce  of  the  globe,  a  ccmstant  and  abundant  supply  of  these 
important  elements. 

But  the  potashy  soda,  phosphom^^  siiiphiTj  lime,  ntaffnesta,  &c.,  &a, 
exist  only  in  a  fixed  condition  in  the  schI,  and  in  the  rocks  from  whence 
it  is  derived,  and,  especially  the  four  first  mentioned,  m  only  limited  and 
compstratively  minute  quantities ;  and  th^  are  not  certainly  re-supplied 
^y  a^y  general  natural  process,  when  they  have  once  been  removed  from 
it ;  but  when  they  have  been  taken  up,  as  they  continudly  aie,  into  the 
tissues  of  plants,  and  secondarily,  mto  the  composition  of  the  bodies 
ef  animals,  they  are  usually^  in  the  common  course  of  the  eonsumptioD 
of  agricultural  products,  entirdy  alienated  from  the  soil  and  in  great 
measure  lost  to  it  forever ;  and  this  is^  in  reality,  the  great  cause  of  the 
gradual  deterioration  of  the  arable  land  observable  all  over  the  globe 
where  agriculture  is  carried  on  according  to  the  ancient  methods^ 

As  long  as  men  congregate  in  towns  and  cities,  and  consume,  within 
the  limits  of  a  small  space,  for  food  for  themselves  and  thdr  domestie 
animals,  for  clothing  and  for  fuel  and  construction,  the  products  of  a  large 
extent  of  country,  without  returning  to  the  land  which  supplies  them  any 
of  the  phosphates,  the  dkalies,  or  other  essential  materials  of  the  8C»lj 
which,  on  the  contrary,  are  constantly  lost  in  the  cess-pool  and  the  sewer^ 
or  allowed  to  find  their  way  into  the  streams,  and  finally  into  the  sea ;  so 
long  will  the  country  be  gradually  impovOTshed,  whatev^  care  may  be 
taken  to  retard  the  process  by  various  modes  oi  culture,  unless  these 
elements  thus  withdrawn  from  the  soil  be  restored  te  it  from  some  other 
source.  Science  has  long  since  demonstrated  that  no  element,  nor  the 
millionth  part  of  a  grain  of  matter  of  any  kind,  can  be  destroyed  by 
any  known  powa*  of  nature  or  of  art,  whilst  it  is  equally  impossible 
to  originate  it  or  to  change  its  nature.  The  various  products  of  the  soS 
consumed  as  food  are  not  really  destroyed ;  their  atmospheric  dements 
escape  mainly  from  the  bodies  of  the  persons  and  animals  who  consume 
them,  as  gaseous  and  vaporous  emanations,  from  the  lungs  and  the  skin ; 
whilst  the  fixed  or  mmeral  elements  pass  out  o(  the  body  in  the  liquid 
and  solid  excretions.  That  quantity  of  these  fixed  materials  which  enter 
into  the  composition  of  the  body  at  death,  is  left  in  the  soil  wluch  hides 
its  decomposition,  which  gradually  returns  the  atmospberio  elements  to 
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fheir  soorce ;  whilst  even  that  portion  of  the  producfts  of  the  soil  which 
is  used  as  fuel^  undergoes  the  same  process^  but  more  quickly,  ^ving  its 
volatile  portion  to  the  air  in  the  ascending  gases  and  vapors  of  the  smoke, 
and  leaving  ^^d  fixed  elements  in  its  ashes. 

As  cities  will  continue  to  exist  and  increase,  and  consume  the  products 
of  the  country,  a  true  system  of  agriculture,  the  first  principle  of  which 
is  to  maintain  the  productiveness  of  the  soil,  would  either  provide  for  the 
final  restoration  to  the  land  of  all  those  valuable  fixed  ingredients  tiribich 
thus  accumulate  in  and  around  them,  or  are  carried  off  in  the  streams 
into  which  they  are  drained,  or  give  it  an  equivalent  quantity  of  them 
from  some  other  source. 

In  China,  we  are  credibly  informed,  the  densely  populated  land  has 
its  fertility  perfectly  maintained  mainly  by  the  former  plan  alone ;  and 
in  Belgium,  and  to  some  extent  in  France,  the  small  farms,  which  are 
only  large  enough  to  support  the  families  which  cultivate  them,  and  on 
which,  whilst  everything  raised  is  consumed  on  the  place  and  nothing,  or 
almost  nothing,  is  exported,  the  careful  preservation  and  application  to 
the  soil  of  all  kinds  of  manures  made  on  it,  keeps  it  constantly  in  a  high 
state  of  fertility.  The  Flemish  husbandry  has  long  been  noted  for  its 
success  in  this  respect  All  the  fertSizing  materials  from  the  dwelling* 
house^  the  stablei^  the  barn-yard,  or  the  lane,  are  collected  into  a  cistern, 
where  tiiey  are  allowed  to  undergo  a  kind  of  fermentation  with  an 
abundance  of  water,  and  then  the  fluid  mass,  properly  diluted,  is  applied 
to  the  land,  at  appropriate  seasons,  with  very  striking  results. 

But  almost  insuperable  diflBculties  prevent  the  practical  working  of 
any  known  plan,  in  this  country  or  in  England,  by  which  the  cities 
may  be  prevented  fi-om  draining  oflF  the  fertilizing  elements  of  the  soil 
of  the  r^ons  tributary  to  them,  and  the  nuisances  of  the  towns  may  be 
employed  to  re-enrich  the  country ;  and  railroads,  and  other  modem 
improvements,  have  so  facilitated  the  cheap  transportation  of  agricultural 
products,  that  the  alienation  of  the  essential  elements  is  greatly  increased, 
as  well  as  tlie  difficulties  attending  thdr  restoration.  The  distance  between 
the  locality  where  they  are  produced  and  the  city  where  they  are  con- 
sumed being  so  great,  frequentiy,  that  the  necessity  is  almost  inevitable 
of  looking  to  Some  other  sources  for  the  supply  of  the  lost  mineral 
elements. 

It  is  fortunate  for  us  that  such  sources  esst,  to  some  extent,  in  various 
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parts  of  the  country.  The  rich,  fbssiliferoos,  easily  disint^rating  lime^ 
stones  and  marlstones  of  the  Lower  Silurian  formation — ^much  of  the 
soft  black  shales,  many  of  our  marls  and  under-clays,  in  several  regions, 
contain  much  potash,  soda,  sulphur,  phosphorus,  lime,  magnesia;  oxides 
of  iron  and  manganese,  and  soluble  silica.  The  chemical  analyses  of  the 
various  soils  of  the  State  and  of  these  rocks,  marls^  &c.,  show  thdr 
relative  adaptiveness,  and  indicate  the  possibility  of  obtaining  an  available 
supply  of  mineral  fertilizers  in  many  places ;  and  the  more  thorough 
study  of  the  essential  mineral  elements  of  crops  will  enable  us  finally  to 
apply  them  judiciously. 

But  agricultural  experience  has  shown  that  something  more  is  required 
than  the  mere  presence  of  the  essential  elements  in  the  soil  to  make  it 
fertile ;  it  is  necessary,  also,  that  they  should  be  in  a  soluble  condition^ 
and  in  proper  proportion,  to  be  available  for  the  nourishment  of  plants. 
Hence  the  opinion  has  occurred  in  the  minds  of  some  that  soil  analysis 
is  not  of  any  use  in  determining  the  intrinsic  value  of  a  soil,  or  its 
peculiar  adaptiveness  to  any  particular  crop.  Yet  this  very  fiict^  that  the 
essential  elements  of  v^etables  may  exist  in  an  unavailable  condition 
in  the  soil,  could  not  have  been  demonstrated  in  any  other  way  than 
by  chemical  analysis.  Common  sense  teaches  us  that  althou^  all  the 
elements  necessary  for  the  vigorous  growth  of  plants  may  be  present  in 
a  locality,  yet  the  Mure  of  certain  conditions  would  prove  &tal  to  their 
development  A  soil  is  just  as  rich,  per  se^  during  the  severity  of  the 
winter  months,  or  at  the  time  of  a  continued  drouth — just  as  full  of  the 
elements  of  vegetable  nutrition  when  drowned  by  a  surplus  of  water,  dther 
of  which  conditions  would  wholly  prevent  the  growtji  of  plants^  as  when 
the  warmth  and  genial  rains  of  spring  cause  vegetation  to  progress  with 
giant  strides  on  the  well-drained  surface.  But  all  the  showers  of  April 
and  the  stfimulating  warmth  of  early  summer,  would  fail  to  produce  a 
crop  on  land  in  which  these  elements  were  not  to  be  found.  The  same 
soil  which,  in  Ohio  or  Kentucky,  would  produce  a  luxuriant  growth  of 
Indian  corn,  transported  to  Northern  Canada  would  tail  to  bear  any  but 
a  scanty  and  imperfect  growth.  For  these  differences  of  production  the 
composition  of  the  soil  is  not  accountable;  and  in  applying  the  facts  given 
by  soil  analyses,  all  those  conditions  which  influence  vegetable  growth 
must  be  taken  into  consideration.  The  great  business  of  agiiculture  is 
to  bring  together  all  the  fiivorable  conditions  which  oonduoe  to  the  pro- 
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ductioQS  of  large  crops,  without  seriously  impoverishing  the  land ;  and 
amongst  these  a  proper  mineral  composition  of  the  soil  is  of  paramount 
importance^  and  indispensable  in  every  climate  or  situation  on  the  globe. 

A  great  deal  has  been  learnt  by  experience,  and  proved  by  scientifie 
research,  as  to  the  best  modes  of  making  the  essential  elements  of  the 
soil  immediately  available  for  the  growth  of  crops.  For  example  there 
is  much  ground  for  the  high  value  given  to  ammonia  and  its  salts,  in 
stable  manure;  guano,  poudi^tte,  &c.;  because,  not  only  does  this  alkali 
and  its  salts  yield  the  indispensable  nitrogen  to  plants,  but  they  are  also 
solvents^  to  some  extent,  of  the  earthy  phosphates  and  other  nutritive 
mineral  materials  of  the  soil,  bringing  them  into  a  condition  favorable  for 
immediate  absorption  into  the  tissues  of  vegetables.  The  same  remarks 
will  apply  to  the  humus  of  some  writers.  Whilst  it  is  undoubtedly  true, 
as  is  asserted  so  strenuously  by  Liebig,  that  humus,  per  se^  cannot  afford 
any  nourishment  to  plants,  yet  it  must  be  universally  acknowledged  that 
the  presence  of  humus  in  a  soil  is  highly  conducive  to  its  fertility.  The 
term  humus j  as  understood  by  chemists  at  present,  is  applied  to  a  mixture 
of  compounds  of  carbon,  hydrogen,  and  oxygen,  and  sometimes  a  little 
nitrogen,  which  result  from  the  decomposition  of  v^etnble  substances, 
and  which  give  the  dark  color  to  the  sur&ce  soil  called  vegetahle  mould. 
To  this  humus,  or  ite  various  derivative  compounds,  have  been  applied 
the  terms  huminey  ulmine^  geinCy  and  humicy  ulmiCy  geicy  crenicy  and  c^o- 
crenic  acids;  none  of  which  substances  contain  any  of  the  ^xed  or 
mineral  elemmts  necessary  for  v^table  nutrition,  when  obtamed  in  their 
separated  state  by  the  chemist  But  they  possess  so  strong  an  attraction 
for  potash,  soda,  lime,  magnesia,  oxide  of  iron,  &c.,  &c.,  that  in  the  soil 
they  ai*e  always  combined  with  them.  They,  morever,  aid  so  much  in 
rendering  these  substances,  as  well  as  the  phosphates  and  silica,  soluble 
in  water ;  and,  besides,  they  absorb  the  gases  and  vapors,  water,  and  the 
heat  of  the  sun  with  such  force,  tKit  there  is  much  reasoiffor  the  opinion 
of  Berzdius  and  others,  that  vegetable  mould  is  the  real  source  of  fertil- 
ity.^   On  examining  the  report  of  the  analyses  of  soUs,  given  in  this 

*  Benelius  sajs:  "  Arable  soil  is  a  layer  of  Tegetable  mould  (^terre  vegetale)  placed  on  a  layer 
of  e.inh  wliich  does  not  contain  humus.  Its  fertility  depends  on  the  quantity  of  the  latter  which 
it  contains.  Vegetables  diminish  constantly  the  quantity  of  geine  contained  in  the  soil,  and 
when  we  remove  the  plants  which  have  vegetated  in  that  earth,  as  is  almost  always  done  with 
arable  land,  this  in  the  end  becomes  exhausted  to  such  a  degree  that  it  no  longer  produces  any- 
thing. For  this  rtMon  we  manure  the  soU."^BerK2uif ,  TraUe  dt  Chan,,  French  m,,  l^H,  toL 
6,  p.  579. 
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and  the  preceding  volumes  of  the  survey,  it  will  be  seen  invariably  when 
ibe  sub-soil  is  poorer  in  organic  matters  than  the  sur&ce  soil,  that 
although  it  is  really  richer  in  potash,  phosphates,  &c^  than  that^  digestion 
in  the  carbonated  water  gives  a  smaller  quantity  of  soluble  extntd  from 
the  sub-soil  than  is  obtained  from  the  surface  soil  which  contains  more 
humus.  Hence  such  sub-soils,  although  proved  to  be  very  rich  in  the 
essential  mineral  elements,  would  be  found  not  to  be  as  fertile,  at  firsts 
as  might  be  expected  from  their  mineral  composition,  and  would  require 
some  time  to  acquire  humus  by  the  decay  of  v^etables  on  it^  or  the 
application  of  organic  manures,  to  bring  its  mineral  treasure  into  a  soluble 
or  available  condition.  In  this  we  find  one  reason  of  the  utility  of  barn- 
yard manures,  and  for  the  plowing  in  of  clover  and  other  green  crops ; 
whilst  for  the  want  of  such  applications,  to  bring  the  essential  elements 
to  a  soluble  condition,  to  attract  moisture  and  gases,  to  give  a  dark  color 
to  the  soil,  favorable  to  the  absorption  of  heat  from  the  sun,  the  mineral 
fertilizers  alone  have,  in  many  instances,  appeared  to  fail  to  produce  the 
effects  which  scientific  theory  seemed  confidently  to  predict 

The  conditions  which  must  combine  to  produce  the  great  result — ^plen- 
tiful and  profitable  harvests  without  disastrous  injury  to  the  soil — are 
therefore  numerous.  The  business  of  the  true  agriculturist  is,  conse- 
quently, an  elevated  one,  requiring  much  more  preliminary  training  than 
is  usually  given  to  it  by  its  followers.  A  great  reform  is  necessary  in 
regard  to  it  throughout  our  whole  country,  to  prevent  the  impending  evils 
which  will,  in  time,  certainly  follow  the  gradual  deterioration  of  our  arable 
lands.  More  attention  must  be  given  to  the  education  of  youths  destined 
for  the  profession  of  farming,  and  the  scheme  of  instruction  in  general 
must  be  modified  from  the  time-honored  system,  almost  exclusivdy  pur- 
sued in  our  collies  and  academies,  according  to  which  the  great  advances 
•which  have  been  made  in  modem  sciegce,  and  its  applications  to  the  wants 
of  society,  are*almost  entirely  ignored ;  and  the  training  of  the  young 
men  of  the  nation  should  be  more  fully  adapted  to  our  modem  pursuits 
and  the  requirements  of  our  modern  civilization. 

It  is  hoped  and  believed  that  some  benefit  will  be  ultimately  conferred 
on  the  community  at  large,  and  on  agriculture  in  particular,  by  the 
numerous  analyses  of  soils,  sub-soils,  under-clays,  marls,  and  of  the  rocks 
which  underlie  them  and  contribute  to  their  formation,  contained  in  these 
volumes.     A  prejudice  has  arisen  as  to  the  utility  of  this  kind  of  exam- 
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ination,  even  in  the  minds  of  some  of  our  best  agriculturists ;  for  which, 
however,  there  is  much  appearance  of  reason ;  so  few  analyses  of  this 
kind  have  been  made,  even  yet,  relatively  to  the  very  extensive  field  to  be 
explored,  that  it  may  well  be  believed  that  a  fair  comparison  of  results 
necessary  to  the  fiill:  establishment  of  the  truth  in  regard  to  vegetable 
nourishment  can  hardly  yet  be  made ;  whilst  many  of  those  examina- 
tions which  have  been  made,  have  been  so  imperfectly  done,  that  some 
of  the  most  essential  elements  of  the  soil  have  not  been  detected  or  esti- 
mated, and  iiie  analyses,  therefore,  are  worse  than  useless. 

The  difficulties  attending  such  examinations  as  these,  when  they  are 
made  with  all  the  precautions  necessary  to  give  value  to  the  results,  are 
80  great,  and  the  appreciation  of  their  value  so  limited,  especially  amongst 
practical  men,  who  have  not  all  been  educated  to  comprehend  even  the 
terms  (rf  modern  science,  that  if  left  to  individual  enterprise  alone,  sucl 
a  work  would  not  be  undertaken  for  ages,  as  the  comparative  analyses  of 
(he  various  soils  of  a  State.  Yet  it  is  fully  demonstrable  that  through 
the  scientific  investigation  of  the  nature  of  soils,  manures,  and  of  the 
products  of  oGr  fields,  lies  the  only  pathway  for  further  improvement  in 
agriculture ;  a  matter,  now  and  fi'om  henceforth,  of  vital  importance  to 
the  world ;  and  it  is  as  much  the  duty  of  governments  and  communities 
to  provide  for  the  prosecution  of  this,  as  it  is  to  institute  surveys  and  im- 
provements of  coasts  and  harbors,  and  to  establish  geographical  lines 
and  bonndaries.  Such  information  once  obtained  and  published,  how- 
ever abstruse  the  details  may  appear  to  the  casual  reader,  or  the  imper- 
fectly trained  operative,  cannot  &il  in  the  end  to  find  its  appropriate 
applicatiooBi 

Such  a  work,  to  be  eminently  useful,  must  be  thorough  and  exhaust- 
ive, and  can  in  no  way  be  so  economically  carried  on  as  by  the  patron- 
age of  a  State,  a  government,  or  a  community.  When  a  single  soil  is 
to  be  examined,  and  the  exclusive  attention  of  the  chemist  is  given  to  it, 
to  secure  the  nicest  accuracy  in  the  results,  without  which  all  his  labors 
would  be  worse  than  useless,  one  month  of  time  would  be  little  enough 
for  the  purpose.  One  of  our  most  distinguished  chemists  in  the  North 
[see  Patent  Office  Reports,  Agriculture,  1858,  page  291]  emphatically 
asserts,  that  whilst  it  demands  from  twenty  to  twenty-five  days  to  execute 
an  accurate  soil  analysis,  "  no  chemist  can  properly  attend  to  more  than 
one  analysis  at  a  time.''  But,  with  due  deference  to  so  distinguished 
8 


M 


58  GENERAL    REMARKS. 

aathoriiy,  I  make  bold  to  assert,  as  the  result  of  full  experience^  that^ 
when  a  large  number  of  soils  are  collected  together  at  the  same  time  for 
analyas,  with  a  proper  organization  of  the  laboratory  and  arrangement 
of  the  various  processes  with  a  view  to  the  saving  of  time  and  labor,  as 
many  as  twenty  to  twenty-five  of  '  hese  difierent  analyses  may  be  com- 
pleted within  the  same  space  of  tinie,  without  the  slightest  n^lect  of  any, 
or  the  least  sacrifice  of  accuracy;  whilst  firom  twenty  to  forty  different 
analyses  may  be  in  different  stages  of  progress  at  the  same  moment,  all 
under  the  eye  of  a  single  experienced  analyst  In  thus  arranging  his 
operations  in  the  laboratory  of  the  Kentucky  survey,  to  effect  the  largest 
possible  amount  of  work  with  the  greatest  economy  of  time,  labor,  and 
expense,  the  writer  had  an  eye  entirely  to  the  attainment  of  valuable 
comparative  results,  knowing  that  the  true  value  and  utility  of  such  labors 
can  only  be  established  after  thorough  experience  and  in  a  great  number 
of  separate  examinations.  Hence,  he  has  made  many  other  minor  and 
unimportant  matters  of  detail,  in  common  laboratory  routine,  bend  to  the 
great  design  of  completing  the  greatest  possible  number  of  accurate  min- 
ute analyses.  And,  as  the  time  of  the  analyst  is  usually  frittered  away 
in  a  multitude  of  small  operations,  as  many  of  these  as  possible  have 
been  performed  simultaneously.  His  implements  have  been  multiplied  to 
a  number  sufficient  to  enable  him  to  digest,  filter,  ignite,  dry,  &c.,  a  great 
number  of  soils  or  educts  at  the  same  tune ;  his  balance  and  operating 
table,  in  continual  use,  have  been  placed  close  to  the  sand-bath  and  water- 
bath,  &c.,  to  prevent  loss  of  time  in  unprofitable  motions ;  and  the  absence 
of  a  separate  room  for  the  preserv^ation  of  the  balance^  has  been  compensa- 
ted by  very  free  ventilating  flues,  so  arranged  as  to  carry  off  any  fumes 
which  might  injure  that  delicate  instrument,  and  thus,  with  the  use  of 
fixed  counterpoises  for  his  capsules  and  crucibles,  much  valuable  time 
has  been  saved  in  the  numerous  weighings.  In  this  manner,  with  the  aid 
of  a  young  assistant,  to  perform  many  of  the  mechanical  operations,  a 
number  of  minute  analyses  have  been  completed,  in  a  ^ven  time,  which 
might  seem  impossible  to  one  who  always  worked  according  to  the 
ordinary  minor  rules  of  the  analytical  laboratory ;  and  a  great  number  of 
valuable  results  obtained,  at  a  very  much  smaller  expense,  than  would 
have  been  possible,  had  the  investigation  been  left  to  individual  enterprise 
alone. 
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DKTERMINATION   OP    THE   PHOSPHORIC   ACU)    IN   SOILS,   AND    SEPARATION   OF 

THE   MAGNESL\  FROM  THE   ALKALIES. 

Since  the  publication  of  the  description  of  the  method  employed  in 
these  soil  analyses,  (in  Vol.  Ill,  p.  177  of  these  Reports,)  some  improve- 
ments have  been  made  in  these  processes.  The  use  of  the  molybdate  of 
ammonia  for  the  determination  of  phosphoric  acid,  by  the  process  of 
Sonnenschein,  has  not  met  with  general  approbation  amongst  chemists, 
and  is  liable  to  great  irregularities,  unless  certain  precautions  are  taken. 
The  description,  in  Vol.  Ill,  of  the  modification  of  this  process  used  in 
my  laboratory,  is  likely  to  lead  to  error,  especially  in  the  statement  that 
hydrochloric  acid  is  added  to  the  mixture  to  destroy  the  ammonia  of  the 
test  Uquid.  A  certain  amount  of  ammonia,  it  is  well  known,  is  always 
present  in  and  necessary  to  the  composition  of  the  yeUow  molyhdo^hoi- 
photic  precipitate^  and  the  presence  of  any  chlorine  is  very  objectionable, 
by  rendering  tiiis  yellow  compound  more  or  less  solubla  The  precau- 
tions to  be  employed  are ;  first,  after  having  burnt  out  all  the  organic 
matters  from  the  soil,  which  is  important,  to  digest  it  for  a  week  or  ten 
days  at  a  moderate  heat,  in-  an  excess  of  slightly  diluted  nitric  acid,  with 
very  little  hydrochloric  acid  added.  The  filtered  solution  is  now  evapo- 
rated nearly  to  dryness^  at  a  heat  approaching  the  boiling  temperature,  with 
an  excess  of  molybdate  of  ammonia,  (as  compared  with  the  phosphoric  acid 
present ;)  water  is  then  added  to  the  yellow  solid  residuum,  with  a  little 
nitric  acid,  and  it  is  allowed  to  stand  in  the  cold  a  few  hours,  when  it  is  wash- 
ed on  a  filter,  with  a  little  cold  water  slightly  acidulated  with  nitric  acid. 
It  is  now  dissolved  in  ammonia,  and  the  phosphoric  acid  precipitated  with 
ammonia-sulphate  of  magnesia.  As  the  yellow  precipitate,  containing  the 
phosphoric  acid,  is  soluble  to  some  extent  in  the  salts  of  ammonia,  even 
in  the  nitrate,  the  process  of  Sonnenschein,  in  which  much  nitrate  of 
ammonia  is  present  in  the  test  liquid  as  well  as  in  that  which  is  used  for 
washing  the  precipitate,  is  objectionable.  This  precipitate  is  also  soluble 
in  the  chlorides ;  hence  the  presence  of  chlorine  must  be  avoided,  and 
the  chlorine,  from  the  little  hydrochloric  acid  used  in  the  original  diges- 
tion, must  be  entirely  removed  by  evaporation  with  the  excess  of  nitric 
acid.  It  dissolves  in  any  of  the  dissolved  salts  of  phosphoric  acid,  and 
for  this  reason  an  excess  of  the  molybdate  of  ammonia  must  be  added, 
(the  excess  of  nitric  acid,  with  the  little  chlorine  present  in  the  acid  filtrate, 
decompose  the  ammonia  which  is  united  with  the  excess  of  molybdic 
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acid,  and  this  latter  is  left  on  evaporation,  mixed  with  the  yellow  precipi- 
tate in  the  solid  residuum.)  According  to  Craw,  (Silliman's  Journal,) 
this  precipitate  is  also  soluble  in  a  sdution  of  the  alkaline  sulphates,  and 
in  sulphuric  and  nitric  acids,  and  in  hot  water.  A  soil  containing  much 
sulphuric  acid  would  therefore  give  irr^ular  results,  unless  this  be  first 
removed.  A  large  excess  of  water  or  too  much  nitric  acid  should  also  be 
avoided  in  the  washipg  process.  With  these  precautions,  it  is  bdieved 
that  for  the  ready  estimation  of  the  usually  very  small  amount  of  phos- 
phoric acid  which  exists  in  soils,  no  process  yet  discovered  is  as  good  as 
this.  In  all  cases,  it  is  found,  however,  that  a  quantity  of  molybdio 
acid,  varjring  from  one  to  six  per  cent,  of  the  weight  of  the  substance, 
goes  down  with  the  ammonia-phosphate  of  magnesia.  This  can  b^ 
mainly  separated  by  solution  of  it  in  hydrochloric  acid,  the  addition  of 
hydro-sulphuric  acid  or  sulphide  of  ammonium,  and  the  re-precipitation 
of  the  magnesian  phosphate  from  the  filtered  liquid. 

In  the  separation  of  the  alkalies  from  the  magnesia^  as  described  in 
Vol.  in,  it  is  found,  that  after  washing  out  the  carbonates  of  potash  and 
soda  on  the  filter,  the  addition  of  the  diluted  sulphuric  acid  alone  Ms  to 
separate  all  the  magneoa  from  the  baryta  salts  present,  and  that  conse- 
quently there  is  too  much  loss  of  magnesia,  especially  in  the  analyses  of 
magnesian  limestones,  &c.  By  first  drenching  the  mixed  residue  of 
these  two  earths  with  the  diluted  sulphuric  acid,  and  then  pouring  into 
the  capsule  a  little  pure  nitric  acid,  and  diluting  the  mixture  considerably 
with  warm  water,  the  magnesia  is  completely  dissolved,  and  the  loss 
avoided. 
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BATH  COUNTY. 

No.  777 — ^Lmonitb.  Ldbded  ^  Slate  Furnace  Ore  Bank,  foiur  miles 
southeast  of  OwingsviUey  Bath  county ^  Ky. ;  CUnton  Bed  of  the  Upper 
Silurian  formation.  {I7ie  three  foUawing  described  specimens  will 
make  an  average.^^) 

A  dense^  dark-brown  limonite^  with  a  reddish  ochreous  incrustatioB. 
Specific  gravity  3.514.    Powder  ydlowisb-brown. 

No.  778 — ^Lmonite.     {Labeled  as  above.) 

KesembloB  the  preceding,  but  contains  more  cavities  fined  witti  dull- 
yellowish  oohreons  ora    Powder  of  a  yellowish-brown  color. 

No.  779 — ^Lmonitb.     {Labeled  as  above) 

A  porooSy  friable^  dull-yellow  limonite,  wiih  some  layers  of  dense  dark- 
brown  ore^  inclosing  cavities .  The  soft  portion  presents  an  oolitic  appear- 
ance, fh)m  the  presence  of  numerous  soially  round,  hollow  grams.  Powder 
brownish-yeUow. 
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No.  780— Ldionite.     Labded  «  From  Old  Slaie  Furnace  or  WickHfe 
Banky  a  very  thick  layer  near  Slate  Creek^  Bath  county^  Ky'^ 

A  dense,  dark-brown  limonite ;  in  some  places  softer  and  more  porous ; 
presenting  a  rounded-granular,  or  oolitic  appeaiance.  Powd^  of  a 
brownisb-buflf  color. 

COMPOSITION  OF  THESK   FOUR  LIMONITE  ORES,   DRIED  AT  212**  F. 


Oxide  of  iron 

Alumina 

CarboDate  of  lime 

Magnef*ia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulpliuric  acid 

Potash—. 

Soda 

Si  lex  and  insoluble  ailicateB. 

Combined  water 

Loss 


No.  777.      No.  778. 


Total. 100.0^0 


76.680 
.440 
none. 
.685 
.580 
.886 
.235 
.358 
.197 
8.080 

11.200 
.659 


Moisture,  expelled  at  217<*  F. .. 
Percentage  of  iron 


1.300 


53.400 


76.774 
.800 

none. 

1.018 
.680 

1.206 
.221 
.2.58 
.202 

7.280 
11.760 


No.  779. 


52.660 
d.642 

a  trace. 
.781 
.580 
.438 
.235 
.509 
.230 

32.780 
9.300 


No.  780. 


80.520 
3.482 

none. 
.558 
.220 
.758 
.201 
.386 
.133 
3.280 
10.900 


100.199  '     100.155 


100.437 


1.740! 


1.900 


53.766 


36.878 


1.500 


56.369 


These  ores  are,  generally,  quite  as  rich  in  iron  as  it  is  profitable  to 
work  in  the  high  furnace.  Indeed,  Nos.  777,  778,  and  780,  contain  so 
large  a  proportion  of  oxide  of  iron,  and  so  little  of  earthy  materials 
for  the  formation  of  "c/«rfer,"  that  it  would  be  expedient  to  mix  them 
with  poorer  ores  in  the  furnace.  No.  779,  which  contains  nearly  33  per 
cent,  of  silicious  matter,  and  nearly  3  per  cent  of  alumina,  would  answer 
well  for  this  purposa  They  are  all  deficient  in  lime;  but  this  is  easily 
supplied.  The  most  serious  objection  to  these  ores  is  in  the  consider- 
able proportion  of  phosphoric  acid  which  they  generally  contain ;  which 
has  a  tendency  to  render  the  iron  brittle  which  is  produced  from  them, 
No.  779  is  the  least  objectionable  in  this  respect.  The  use  of  a  large 
proportion  of  lime  and  pure  earthy  materials,  or  clay,  in  the  flux,  might 
somewhat  diminish  this  evil,  by  carrying  off  more  or  less  of  the  phos- 
phoric acid  in  the  cinder. 

No.  781— Pig  Iron.    Labded  "  8late  Furnace  Pig  Iron,  Bath  county^ 
Kerduckyr 

A  pretty  hard,  fine-grained,  light-grey  iron,  which  yields  with  some 
difficulty  to  the  fila    Specific  gravity  7.069. 
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COMPOSITlOIf. 

Iron - 94. 5-13 

Graphite 1.700 

Combined  carbon ,. . ^  none. 

Manganese <» - - .692 

Silicon - 1.067 

Slag 080 

Aluminum .309 

Calcium . tracer 

Magnesium . .169 

Potassium . « .142 

Sodium. _ _.  .050 

Phosphorus :.._ .094 

Sulphur _ 136 

Loss 1.030 


100.00 


The  composition  of  this  iron  does  not  exhibit  as  large  a  proportion  of 
phosphorus  as  might  be  expected  from  the  ores  of  Slate  furnace.  The 
furnace  has  not  been  in  operation  for  some  years ;  but  the  piece  of  Jiard^ 
white  iron,  of  which  the  analysis  is  given  above,  was  obtained  at  the  old 
works,  and  believed  to  have  been  smelted  there. 

No.  782 — ^LiMONTTE.  Labeled  "  Limestone  Ore^  {No,  7*,)  brouffht  hy 
Mr.  H,  G.  Berry  J  from  the  east  side  of  Clear  Creek.-  Clear  Creek 
Furnace,  {Hunt  ^  Berry^  Both  county,  Ky^ 

A  dark,  nearly  black,  porous,  granular  ore,  with  irr^lar  portions  of 
whitish,  yellowish,  and  reddish.  It  adheres  to  the  tongue.  Powder  of  a 
reddish-brown,  somewhat  purplish,  color. 

No.  783 — ^LiMONrrE.  Labeled '^  Limestone  Ore,  {No.  9,)  west  side  of 
Clear  Creik.  Clear  Creek  Furnace,  ^c.  Brought  by  Mr.  H.  G. 
Berryr^ 

A  dark  colored,  nearly  black,  fine  granular  ore ;  not  adhering  to  the 
tongue.     Powder  of  a  reddish-brown  color.     Specific  gravity  2.841. 

No.  784 — ^LiMONiTE.  Labeled  "  Limestone  Ore,  {No.  5,)  on  limestone 
and  under  sandstone,  east  side  of  Clear  Creek.  Clear  Creek  Fur^ 
nace,  4rc.     {Brought  by  Mr.  H.  G.  B&rry.'') 

A  dense,  reddish-brown  haematite,  cellular  in  parts.  Powder  of  a 
brownish-yellow  color. 

No.  785 — LiMONirE.  Labeled  Q*  No.  6)  Jones^  Bank,  fifteen  indies 
thick,  east  side  of  Clear  Creek.  Clear  Creek  Furnace,  ^c.  {Brought 
by  Mr.  B.  G.  Berry.'') 

A  reddish  and  ydlowish  friable  ore,  exhibiting  some  dense  layers^ 
adhering  to  the  tongue.     Powder  of  a  light  reddish*browji  color. 

*Tht  numbtrB  in  brtdMtft  w«r«  AlUched  to  tbtst  om  by  Bfr.  Berrj. 
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No.  786 — ^LiMONTTE,  Labeled  "  {No.  8,)  ten  inches  thicky  above  Utne- 
done  and  under  sandstone.  Clear  Creek  Furnacey  ^c.  {Brought  by 
Mr.  H.  G.  Berry:') 

A  dark,  nearly  black,  fine  granular  ore,  adhering  slightly  to  the 
tongue.    Powder  of  a  reddish-brown  color. 

COMPOSITION   OF  THESE   FIVE   LIMONITE   0RK8,   DRIED  AT  212<*  F. 

No.  786. 


Oxide  of  iron- 

Alumina  - 

Carbonate  of  lime — 

Magnesia  .- 

Brown  oxide  of  manganese  . 

Phosphorio  acid 

Sulphuric  acid . 

Potash. -  .. 

Soda 

Silex  and  insoluble  silicates 

Combined  water 

Loss 


Total 

Moisture,  expelled  at  212<*  F 

Percentage  of  iron 


No.  782. 

No.  783. 

No.  784. 

No.  785. 

82.120 

70.935 

72.886 

68.140 

.820 

.900 

.980 

2,733 

trace. 

trace. 

trace. 

trace. 

1.010 

1.129 

.651 

1.171 

1.340 

1.780 

.380 

1.680 

.220 

.505 

.694 

.247 

.386 

.290 

.283 

.336 

.193 

.291 

.321 

.413 

.180 

.180 

.948 

.132 

8.980 

18.640 

11.880 

16.080 

5.4S0 

5.400 

12.200 

9.040 
.028 

100.669 

100.050 

100.223 

100.000 

3.040 

2.700 

1.200 

4.060 

57.510 

49.677 

51.043 

47.719 

64.306 

3.080 

trace. 

1.003 

2.440 

.374 

.290 

.703 

.312 

21.407 

6.200 


100.115 


3.400 


45.034 


No.  787 — Carbonate  of  Iron.    Labeled  '^Kidney  Ore  {No.  1 ;)  bottom 
of  Clear  Creek^  near  Clear  Creek  Furnace^  Bath  county^  Kentucky:* 
{Brought  by  Mr.  H.  G.  Berry) 
A  nodule,  with  an  orange-brown  exterior  surface,  and  a  grey  interior ; 

exhibiting  a  few  minute  scales  of  mica.    Not  adhering  to  the  tongue. 

Specific  gravity  3.339.    Powder  of  a  grey-buflf  color. 

No.  788 — Impure  Carbonate  of  Iron.    Labeled  ^' {No.  2,)  found  in 
the  place  of  Limestone  Ores  Nos.  3  and  7.     Clear  Creek  Fumacej 
^!r."     {Brought  by  Mr.  H.  G.  Berry.) 

A  greenish-grey,  friable,  sandy  rock.    Powder  of  a  light  grey  color. 

No.  789 — Carbonate  of  Iron.  Labeled  ^Carbonate  of  Iron^  just 
above  black  slate.  Clear  Creek  Furnace^  4*c."  {Obtained  by  Dr. 
Owen?) 

Exterior  yellowish  and  reddish-brown ;  interior  dark  grey,  fine-grain- 
ed ;  with  a  few  minute  scales  of  mica.  Not  adhering  to  the  tongue. 
Specific  gravity  ^.^70. 
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THK    C0HPO3ITI0K    OF    THKSB  THRBB    CARBO^TATSS    OF    IRON,   DRIED    AT    212^    F^   IS  A8 

follows: 


Carboni^  of  iron. .».. 

Oxide  of  iron 

Alamina 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  manganese 

Phosphoric  acid. 

Saiphuric  acid 

Potash - _. 

Soda 

Silex  and  insoluble  silicates 
Water  and  loss .. 


No.  787. 


No.  788. 


47.330 

11.888 

4.180 

6.480 

7.754 

1*987 

.8^6 

.475 

.674 

.071 

19.580 


44.575 

7.121 

3.520 

5*280 

7.187 

.722 

1.120 

.3.38 

.788 

.347 

27.380 

1.622 


No.  789. 


43.716 

3.937 

1.881 

1.184 

5.903 

.873 

.499 

.303 

.355 

.286 

40.8^0 

.183 


Total I     100.305 

Moisture,  expelled  at  212*  F 


0.600 


Percentage  of  metallic  iron. 

# 


31.192 


100.000 


100.000 


0.800 


0.300 


26.630 


23.838 


No.  790 — ^LiMONiTE.  Labeled  ''Clear  Creek  Furnace  Ore;  above  the 
9ub-€arhomferous  Limestone^  Bath  country  Ky^  {Obtained  by  Dr. 
Owen,) 

A  somewhat  coarse-grained  and  porous  limonite.  Adheres  to  the 
tongue.     Powder  of  a  purplish-brown  color. 

No.  791 — ^LiMONTrE.  Labeled''  Ore  over  the  Limestone  of  Clear  Creek^ 
Bath  county^  Ky.  {To  be  examined  for  copper.^^)  {Obtained  by  Dr. 
Owen.) 

A  friable,  irregularly  cellular  ore,  of  a  yellowish-brown  color.  Incrust- 
ed  with  darker  material  on  some  of  its  surfaces.  Adheres  slightly  to  the 
tongue.    Powder  of  a  brownish-yellow  color. 

No.  792 — LniONTTE.  Labeled  '^  From  Clear  Creek  Ore  Banks,  Bath 
county^  Ky,y  from  above  the  sub-carboniferous  Limestone.^^  {Obtained 
by  Dr.  Owen.) 

A  dense,  fine-grained,  dark-colored  ora  Color  generally  dark  yel- 
lowish-brown, with  some  lighter,  dirty-buff  colored,  thin  layers,  and  some 
dark-purplish  incrustation.  Not  adhering  to  the  tongua  Powder  of  a 
yellowish-brown  color. 

9 
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No.  793— Impure  Ldiontte.  Labeled ''  Ore  over  the  Limestone  of  Clear 
Creek^  Bath  county^  Ky,  To  he  examined  for  copper^  {Obtained 
by  Dr.  Owen,) 

A  fine-granular  ore,  easily  broken.  General  color  dark  reddish-brown ; 
a  yellowish  and  reddish-white  mateiial  appearing  amongst  the  grains  in 
irregular  portions.  Powder  of  a  purplislbrown  color.  Wbles  No. 
782,  (No.  7,)  but  has  not  so  much  diffused  whitish  material.  Adheres 
to  the  tongue. 

No.  794 — LiMONiTE.  Labeled  "Block  Kidney  Ore^  over  the  Black 
Slate,  Clear  Creek  Valley ,  Bath^cotinty,  Ky^  {Obtained  by  Dr. 
Oiven,) 

COMPOSITION    OF   TUE8E    FIVE   LIM0NITE8,    DRIED   AT   212°  F. 


Oxide  of  iron 

Alumina — 

Carbonate  of  lime 

Maguesia 

Brown  oxide  of  manganesc. 

Phosphoric  acid 

Salphuric  acid 

Potash 

Soda _ 

Silex  and  insoluble  silicates 
Combined  water 


No.  ^90. 

No.  791. 

No.  792. 

No.  793. 

86.268 

65.400 

77 .580 

69.940 

:          .480 

4.366 

1.606 

3.297 

!      a  trace. 

trace. 

trace. 

6.504 

!           .^40 

.932 

.504 

2.556 

3.580 

.580 

.560 

1.5^-0 

.272 

1.014 

.720 

1.783 

.303 

.234 

.204 

.267 

.220 

.656 

.386 

.628 

.123 

.245 

.260 

.202 

2.120 

16.080 

7.040 

7.980 

6.000 

12.100 

11.500 

6.200 

No.  794. 


38.000 

3.265 

1.284 

1.565 

.80 

1.015 

.853 

.583 

.147 

44.880 

7.900 


Total- _ 100.206 


Moisture,  expelled  at  212°  F 

Percentage  of  metallic  iron_ 


3.300 


60.415 


100.607 

100.374 

100.637 

2.000 
45.800 

1.400 
54.330 

2.500 

48.980 

100.272 
1.240 


26.612 


Those  ores,  amongst  the  Clear  creek  //;wo;ei7^5,  which  would  prob- 
ably yield  the  toughest  iron,  are  Nos.  782,  785,  790,  and  786,  ranged  in 
the  order  of  their  relative  freedom  fi^om  phosphoric  acid.  Some  of 
these  ores,  containing  more  than  fifty  per  cent,  of  metallic  iron,  especial- 
ly No.  790,  are  almost  too  rich  in  metid  to  be  profitably  smelted  in  the 
high  furnace,  without  the  addition  of  poorer  ores,  or  clay,  or  other  earthy 
matters,  with  the  limestone  used  for  the  flux.  Oi^  Nos.  788,  789, 
and  794,  w^ould  answer  well  for  this  purpose,  if  their  considerable  pro- 
portions of  phosphoric  acid  were  not  objectionable.  With  a  proper  selec- 
tion of  fluxing  materials,  these  rich  ores  w^ould  undoubtedly  make  good 
tough  iron. 
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The  carbonates  of  iron  Nos.  787,  788,  and  789,  all  require  careful 
roasting,  and  contain  more  phosphoric  acid  and  sulphur  than  is  desirable ; 
for  although  it  is  probable  much  of  the  latter  injurious  ingredient  might 
be  dissipated  by  judicious  roasting  of  the  ore,  and  some  of  the  former 
may  be  discharged  in  the  cinder,  by  the  use  of  a  large  proportion  of 
lime  and  of  some  aluminous  material,  such  as  clay  or  poor  aluminous 
ore,  yet  it  is  probable  that  the  iron  made  from  ores,  which,  like  the 
above,  contain  much  phosphorus  and  sulphur,  cannot  compare  in  tough- 
ness with  that  made  from  a  purer  mineral.  For  many  purposes  to  which 
cast  iron  is  applied,  however,  great  toughness,  or  tenacity,  is  not  required, 
and  the  great  fluidity  of  the  melted  metal  which  contains  much  phos- 
phorus makes  it  run  freely  and  produce  sharp  castings. 

No.  795 — Iron.     Labeled  '^Portion  of  a  Salamander  from  the  bottom 
of  an  old  furnace  hearth.     Clear  Creek  Furnace,  Bath  county,  Ky^ 

A  flat,  rusted,  irregular  mass  of  pretty  tough  iron :  presenting  quite 
a  brilliant  appearance  on  some  of  the  broken  edges ;  with  large  shining 
fecets,  as  though  it  was  crystalline  in  its  structure.  It  extends  under 
the  hammer,  and  yields  easily  to  the  file,  like  malleable  iron,  but  is  rather 
whiter  than  most  wrought  iron.     Specific  gravity  6.912. 

COMPOSITION. 

Iron _ 97.060 

Graphite- .400 

Combined  carbon none. 

Manganese .634 

Silicon _-  .471 

Slag none. 

Aluminum .255 

Calcium trace. 

Magnesium - .220 

Potassium .177 

Sodium -,  .140 

Phosphoms .108 

Sulphur .166 

Loss - - .369 

100.000 

This  iron  has  been  de-carbonized,  to  a  considerable  extent^  by  long 
fusion  in  the  hearth  of  the  furnace,  or  by  some  mismanagement,  and  con- 
sequently became  too  pasty  in  consistence  to  flow  out  freely.  Masses 
of  such  iron,  chilled  in  the  furnace,  are  called  by  the  iron  men  sala- 
manders, and  frequently  cannot  be  removed  without  taking  down  the 
walls  of  the  funwcoe. 
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No.  796 — Ferruginous  Hydraulic  Limestone.  Labeled  ^{No.  4,) 
same  bed  as  ore  {No.  9,)  No.  783  ;  two  to  three  feet  thick,  west  side 
of  Clear  Creek.  Clear  Creek  Furnace,  4*c."  {Brought  by  Mr.  H. 
G.  Berry. 

A  dull^  reddish-buir  fine-granular  rock ;  adhering  to  the  tongua  Pow- 
der of  a  buff  color.     Specific  gravity  2.704. 

No.  797 — ^Ferruginous  Magnesian  Limestone.  Landed  ^Magnesian 
Limestone  of  the  Clinton  Groupe,  near  Owingsville,  Bath  county,  Ky^ 
{Obtained  by  Dr.  Given.) 

A  dull,  dark,  dirty  buff-colored  limestone,  with  dark  infiltrations  of 
oxide  of  iron  amongst  the  fossils,  which  are  abundant  in  it,  especially  a 
peculiar  entrodiite  with  lobulated  periphery.  Powder  of  a  light  cinna- 
mon color. 

COMPOSITION   OF   THESE   TWO   LIMESTONES,    DRIED   AT  212**  F. 


CarboDate  of  lime.. 

Ciirbonate  of  magnesia 

Carbonate  of  irun 

Oxide  of  iron 

Alumina 

Carbonate  of  manganese 

Brown  oxide  of  manganese - 

Phosphoric  acid .. 

Sulphuric  acid 

Potosh- 

Soda 

Silex  and  insoluble  silicates 
"Water  and  loss 


Total. 


Percentage  of  lime 

Percentage  of  magnesia 

Moisture,  expelled  at  212''  F.. 


No.  796. 


53.340 
18.531 


8.020 
.620 


.380 
.117 
.633 
.444 
.212 
17.540 
.263 


No.  797. 


51.580 

28.779 

3.095 

10.627 

.280 

.752 


.593 

.235 

.209 

trace. 

1.980 

1.871 


100.000 


29.877 


8.828 


100.000 
28.580 


13.700 


0.750 


The  composition  of  No.  796  is  that  of  a  good  hydraulic  limestone. 
This  rock  would  also  answer  for  a  flux  in  the  iron  furnace,  if  it  did  not 
contain  so  much  sulphuric  acid ;  which  would,  very  probably,  injure  Ube 
quality  of  the  u:on  smelted  with  it. 

No.  797  contains  more  magnesia  and  less  silica,  &c.  Similar  lime- 
stones to  this  are  described  under  the  head  of  Fleming  county.  If  this 
rock  contained  a  little  more  silex,  it  would,  most  probably,  prove  a  good 
hydraulic  limestone.     Indeed,  some  magnesuin  rocks,  containing  no  more 
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silica  ilian  this^  have  the  reputation  of  making  good  waier  lime.    Hence 
it  is  worthy  of  trial  in  this  relation. 

No.  T98 — Mineral  Water.  Labeled  ^Sdt  Sidpkur  Water ,  from  a 
well  ten  feet  deep,  about  sixty  steps  from  the  main  hotise^  Olympian 
SpringSy  Bath  county^  Ky^     {Sent  by  the  proprietor,  Mr.  H.  Gill) 

This  water  contains  free  sulphuretted  hydrogen  gas,  which,  however, 
had  been  dissipated  by  carriage :  also,  free  carbonic  acid  gas,  of  which 
a  thousand  parts  still  contained  0.318  of  a  part  Evaporated  to  dry- 
ness, one  thousand  parts  of  this  water  left  5.709  parts  of  saline  matters^ 
dried  at  212°  F,,  which  had  the  following 

COMPOSITION,  YIZ: 

Carbonate  of  lime  - 0.239) 

Carbonate  of  magnetda \  .124>  Held  in  lolition  by  carbonic  acid. 

Carbonate  of  iron -  a  trace.) 

Alamina . a  trace. 

Chloride  of  sodium 2.b47 

Chloride  of  potassium . .183 

Chloride  of  magnesium .950 

Sulphate  of  lime a  trace. 

Bromine  and  iodine traces. 

Silica  - - --  .018 

Water  and  loss « — 1.348 

In  1000  grains  of  the  water — 5.709  grains. 

A  suflScient  quantity  of  the  water  was  not  sent  to  the  laboratory  to 
enable  me  to  estimate  the  quantity  of  the  bromine  and  iodine ;  which 
latter  is  present  in  a  very  minute  proportion.  A  visit  to  the  spring  will 
be  necessary  to  estimate  the  quantity  of  sulphuretted  hydrogen  gas  which 
is  contained  in  the  wat^. 

Another  occasion  will  be  taken,  should  the  survey  be  continued  to 
completion,  to  finish  the  minute  analysis  of  this  very  pleasant  and  valu- 
able mineral  water. 

No.  799 — ^Mineral  Water.  Labeled  ^  Black  Sulphur  Water,  from  a 
flowing  spring,  half  a  mile  south  of  the  main  house,  Olympian 
Springs,  Both  county,  Ky^     {Sent  by  Mr.  H.  GiU.) 

This  water,  when  fresh,  contains  free  sulphuretted  hydrogen  and  car^ 
bonic  add  gases ;  also,  a  considerable  proportion  of  carbonate  of  soda, 
giving  it  an  alkaline  reaction,  especially  in  the  concentrated  solution. 
Evaporated  to  dryness,  one  thousand  parts  of  the  water  left  0.558  of  a 
part  of  saline  matter,  dried  at  212°  F.,  which  was  found  to  have  the  fol- 
lowing 
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COMPOSITION,  TIZ  .* 

Carbonate  of  lime - - 0.114) 

Caxbonate  of  magnesia .U()()>  Held  in  Bolation  bj  carbonic  add. 

Carbonate  of  iron trace.) 

Chloride  of  sodium .127 

Carbonate  of  soda .254 

Sulphate  of  potash _ .002 

Sulphate  of  magnesia .012 

Silica - 043 

In  1000  grains  of  the  water 0*558  of  a  grain. 

A  very  good  alkaline,  chalybeate,  sulphur  water. 

No.  800 — Mineral  Water.  Labeled  '^  Epsom  Watery  from  a  well  ten 
feet  deep,  about  a  half  mile  northeast  from  the  main  housey  Olym- 
pian SpriugSy  Bath  county^  Ky^     {Sent  by  Mr.  H.  Gill) 

One  thousand  grains  of  this  water,  evaporated  to  dryness,  left  about 
seven  grains  o(  saline  mattery  dried  at  212°  jP.,  which  was  found  to  have 
the  following 

COMPOSITION,   VIZ  : 

Carbonate  of  lime 0.63n 

Carbonate  of  magnesia .21^^  Held  in  solution  bj  carbonic  acid. 

Carbonate  of  iron a  trace.) 

Alumina a  trace. 

Chloride  of  sodium .830 

Sulphate  of  magnesia 2.600 

Sulphate  of  lime .5t'4 

Sulphate  of  potash .041 

Sulphate  of  soda 1 .360 

Sulphate  of  iron a  trace. 

SUica _ .015 

In  1000  grains  of  the  water   6.279  grains. 

The  fi-ee  carbonic  acid  gas  which  the  water  contains  was  not  estimated, 
as  a  portion  had  doubtless  escaped  during  caniage. 

This  water  resembles,  in  composition  and  strength,  the  strongest  waters 
of  the  Crab  Orchard  Springs,  in  Lincoln  county.  The  principal  differ- 
ences observed  are,  that  this  contains  rather  more  chloride  of  sodium 
and  sulphate  of  lime,  and  rather  less  sulphate  of  magnesia,  than  those. 
It  will  doubtless  prove  equally  valuable  as  a  medicinal  agent.  (See  analy- 
sis of  Crab  Orchard  Springs,  &c.,  &c.,  in  volume  2,  of  these  Geological 
Reports.) 

No.  801 — ^Mineral  Water.  Labeled  "  Chalybeate  Water  from  a  flow- 
ing springy  about  half  a  mile  north  of  the  principal  buildingy  Olym^ 
pian  SpringSy  Baih  county y  KyT     {Sent  by  Mr.  H.  Gill) 

This  water  contains  free  carbonic  add  ga^  ;  the  amount  of  which  was 
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not  estimated,  because  a  portion  had  doubtless  escaped  during  carriage 
to  the  laboratory. 

One  thousand  grains  of  this  water,  evaporated  to  dryness,  left  about 
a  third  of  a  grain  of  saline  matter,  dried  at  212°  JT.,  which  was  found 
to  have  the  following 

COMPOSITION,  VIZ  : 

Carbonate  of  lime 0.101) 

Carbonate  of  magnesia .02t2>  Held  in  solutioA  bj  carbonic  acid. 

Carbonate  of  iron not  estimated  ) 

Chloride  of  sodium .035 

Sulphate  of  magnesia «021 

Sulphate  of  lime .020 

Sulphate  of  potash .070 

Silica 107 

In  1000  grains  of  the  water - 0.376  of  a  grain « 

By  reference  to  the  qualitative  analysis  of  tliis  water  given  in  Vol. 
Ill,  of  these  Reports,  it  will  be  seen  that  the  quantity  of  saline  matters 
contained  in  it,  always  small  in  amount,  varies  with  the  season.  Doubt- 
less, most  of  the  mineral  springs  are  more  or  less  affected  by  long  sea- 
sons of  drought,  or  of  wet  weather,  making  them  more  or  less  strong ; 
whilst  the  relative  proportions  of  their  saline  ingredients  may  remain 
measurably  unchanged. 

No.  802 — ^Mineral  Water.  Lahded  "  Salt  Water,  from  a  floiving  welly 
twelve  feet  deep,  about  a  hundred  yards  from  the  main  building^ 
Olympian  Springs,  Bath  county,  Ky^     {Sent  by  Mr.  H.  Gill,) 

The  free  carbonic  acid  gas  present  in  this  water  was  not  estimated. 

One  thousand  grains  of  the  water,  evaporated  to  dryness,  left  about 
two  thirds  of  a  grain  of  saline  matter,  dried  at  212°  F.,  which  had  the 
following 

COMPOSITION,  viz: 

Carbonate  of  lime  ..  .- -  0.060^ 

Carbonate  of  magnesia .039>  Held  in  solution  by  carbonic  acid« 

Carbonate  of  iron - - — - —  .018^ 

Chloride  of  sodium .246 

Carbonate  of  soda ....  .163 

Sulphate  of  soda .046 

Sulphate  of  potash .016 

Sulphate  of  magnesia .017 

Silica „  -033 


In  lOOO  grains  of  the  water 0.637  of  a  grain. 

It  will  be  seen,  by  reference,  that  the  saline  ingredients  of  this  water 

are  very  similar,  in  kind  and  quality,  to  those  in  the  "Black  Sulpur 

Water,  No.  799,"  previously  described.  This  contains  only  carbonic  add 
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gas,  whilst  that  has  also  sulphuretted  hydrogen  gas.  This  water,  like  the 
black  sulphur  water,  is  an  alkaline  dialybeate.  This  contains  a  little 
more  sulphate  of  soda  and  a  little  less  carbonate  of  soda  than  that 

No.  803 — ^Mineral  Water.  Labeled  ''Mineral  Water  of  unknown 
properties^  {cooking  water,)  from  a  well  ten  feet  deep  and  five  feet 
from  the  kitchen^  Olympian  Springs,  Bath  county,  -fil/,"  {Sent  by 
Mr.  H.  Gill) 

This  water  contained  free  cnrbonic  add  gas,  the  quantity  of  which  was 
not  estimated.  One  thousand  grains,  evaponited  to  dryness,  left  more 
than  five  grains  of  saline  matter,  dried  at  212°  F.,  which  had  the  follow- 


ing 


COMPOSITION,  VIZ  : 


Carbonate  of  lime - -  0.187) 

Carbonate  of  magnesia . .IOfi>  Held  in  solution  bj  caibonie  add. 

Carbonate  of  iron a  trace.) 

Chloride  of  sodium 4.25U 

Chloride  of  potassium .059 

Chloride  of  magnesium «555 

Carbonate  of  soda a  trace. 

Sulphate  of  lime... .012 

Sulphate  of  potash .. w... > ^ .  .265 

Silica 037 

In  1000  grains  of  the  water 5.470  grains. 

It  will  be  seen  that  its  principal  saline  ingredient  is  common  salt, 
(chloride  of  sodium,)  and  it  is  slightly  alkaline  from  the  presence  of  a 
small  quantity  of  bi-carbonate  of  soda.  The  chlorides  of  potassium  and 
magnesium  and  the  sulphate  of  potash,  together  with  tiie  carbonates  of 
lime,  magnesia,  and  iron,  are  usually  found  associated  in  salt  waters. 
This  is  a  perfectly  wholesome  water  for  culinary  purposes ;  and,  properly 
applied  as  a  remedial-  agent,  in  some  cases,  will  prove  a  valuable  addition 
to  the  mineral  springs  of  this  celebrated  watering  place. 

No.  804 — Soil.  Labeled '' Best  Hemp  Soil,  from  heavy  black  walnut 
land,  one  and  a  half  miles  southoest  of  Sharpsburg,  BcUh  county,  Ky^ 
{Blue  limestone  of  Lower  Silurian  formation,)  Strongest  soil  of 
Bath  county. 

The  dried  soil  is  of  a  light  umber  color.  Some  fragments  of  ferru- 
ginous sandstone  were  sifted  out  of  it 

One  thousand  grains  of  the  air-dried  soil,  digested  for  about  a  month 
in  water  charged  with  carbonic  acid  gas,  gave  up  more  than  five  grains 


CHSmCAL  REPORT  OF  GEOLOGICAL  SURVEY.  73 

of  brown  extract;  which,  dried  at  212°  F^  was  found  to  have  the  follow- 
ing 

COMPOSITION,  YIZ: 

Organic  and  yolatile  matters — — 1.430 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates .180 

Carbonate  of  lime  .— _ _.  2.663 

Magnesia .193 

Sulphuric  acid .045 

Potash - - _ _ .074 

Soda not  estimated. 

Silica _— - - 114 

Loss .451 

Grains _ 5.150 

The  air-dried  soil  lost  4.50  per  cent,  of  moisture^  when  dried  at  400°  F. 

ITS  COMPOSITION,  DRIED  AT  400^    P.,  IS   AS   FOLLOWS: 

Organic  and  yolatile  matters - - 9.527 

Alumina- 3.990 

Oxide  of  iron _.  4.235 

Carbonate  of  lime .620 

Magnesia .700 

Brown  oxide  of  manganese not  estimated. 

Phosphoric  acid .415 

Sulphuric  acid . not  estimated. 

Potash 290 

Soda 064 

Sand  and  insoluble  silicates . . 80.120 

Loss —  .049 

100.000 

A  very  good  soil,  well  adapted,  by  its  large  amount  of  soluble  nutri- 
tious matter,  and  its  considerable  proportions  of  carbonate  of  lime,  phos- 
phoric acid,  &C.,  to  the  culture  of  hemp. 

No.  805 — Soil.  Lahded  ^Genuine  Clinton  Groupe  Red  Sailj  from  over 
the  encrimtaiy  flesh-coloredj  magnesian  limestone^  [see  No.  797,)  two 
miles  west  of  Owingsvilte^  Bath  county,  Ky.  Primitive  growth,  blue 
ashy  sugar-treey  hickory^  4^c.,  4^c." 

Dried  soil  of  a  light  reddish-brown  color,  containing  some  cherty  frag- 
ments. 

No.  806 — Soil.  Labeled  ^Same  soil  as  the  preceding,  from  an  old  field 
twenty  years  in  cultivation,  two  miles  west  of  Owingsville,  4*c." 

The  dried  soil  is  of  a  slightly  darker  color  than  the  preceding. 

No.  807 — Soil.  Labeled  "  Virgin  Soil,  from  woods,  over  the  gravel  ore 
of  the  Clinton  Groupe,  near  the  Slate  Furnace  ore,  Bath  county,  KyT 

The  dried  soil  is  of  a  light,  ashy-grey  color,  containing  some  duck-shot 
iron  ore,  which  was  sifted  out  before  analysis. 
10 
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No.  808 — Soil.  Labeled^  Soil  from  a  com-fidd^  over  the  ore-bed  of  the 
Slate  Furnace^  from  a  formation  of  the  age  of  tlie  Clinton  Groupe  of 
the  New^  York  Geologists^  Bath  county^  Ky^'* 

Dried  soil  of  a  light,  greyish-umber  color.  Some  shot  iron  ore  and 
fiagments  of  red  ferraginous  sandstone  and  ferruginous  chert^  were  sifb- 
ed  out  of  it 

One  thousand  grains  of  each  of  these  soils,  thoroughly  afar-dried,  were 
digested,  severally,  for  a  month,  in  water  charged  with  carbonic  acid  gas. 
The  quantity  and  composition  of  the  soluUe  matters  extracted  are  rep- 
I'esented  in  the  following  table : 


Or^nic  and  Tolatile  matters 

Alumina  and  oxides  of  iron   and  manganese 

and  phosphates - 

Carbonate  of  lime 

Magnesia .. .., .. 

Sulphuric  acid.;.. ... . . 

Potash .. .... . 

Soda _ 

Silica 

Loss i.- 


Watery  extract,  dried  at  212®  F.,  (grains) 


No.  805. 

No.  806. 

No.  807. 

Virgin  soil. 

Old  field. 

Virgin  soil. 

0.900 

0.400 

0.700 

.147 

.130 

.431 

1.397 

1.563 

.430 

.133 

.183 

.061 

.033 

.039 

.054 

.115 
not  e8tim*d 

.035> 
.057C 

not  estim'd 

.048 

.114 

.200 

.277 

.196 

.227 

3.050 

2.717 

2.103 

No.  808. 
Old  field. 


0.617 

.281 
1.047 
.160 
.045 
.112 
.038 
.200 
.053 

2.552 


The  composition  of  these  four  soils,  dried  at  400°  R,  was  found  to  be 
as  follows : 


No.  805. 
Virgin  soil. 

No.  806. 
Old  field. 

No.  807. 
Virgin  soil. 

No.  808. 
Old  field. 

Orsanic  and  volatile  matte!^ i 

8.165 

4.565 

6.960 

.570 

.710 

7.639 
5.390 

7.885 
.420 

5.024 

3.535 

3.535 

.095 

.385 

.220 

.118 

.041 

.246 

.100 

86.980 

5.118 

Alumina ... i. .... 

5.115 

Oxide  of  iron 

Carbonate  of  lime -.-. ... .--. 

5.150 
.170 

Magnesia . .... .. 

.523 

Brown  oxide  of  manganesi^ . ---. 

not  estim*d  nnt  fiHtimM 

.220 

Phosphoric  acid  . . ._. 

.174 

not  estlm*d 

.290 

.059 

79.145 

.246 

not  estim'd 

.249 

.073 

78.270 

.284 

Sulphuric  acid - . . 

.058 

Potash 

Soda - 

.210 
.049 

Sand  and  insoluble  silicates  «... . 

83.320 

Total * 

100.638 
3.650 

100.787 

100.279 
2.475 

100.217 

Moisture,  expelled  at  400®  F -. 

3.450 

2.600 

These  are  quite  good  soils,  especially  (No.  805,)  although  probably 
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not  quite  as  productive  as  the  preceding,  (No.  804.)  The  soil  of  the  old 
field  (No.  806)  shows,  in  the  diminution  of  some  of  its  essential 
elements,  the  influence  of  the  twenty  yeai*s  cultivation,  as  may  be  seen 
by  compaiing  together  the  quantities  of  soluble  matters  extracted  by  the 
carbonated  water  from  that  and  the  virgin  soil,  as  well  as  the  relative 
proportions  of  organic  matterSj  carbonate  of  limey  magnesiaj  potash^  and 
soda^  The  phosphoric  add  appears  in  larger  proportion  in  the  soil  of  the 
old  field,  probably  from  some  admixture  of  the  sub-soil. 

No.  809^-SoiL.  Labeled  "  Virgin  Soilj  from  woods  pasture;  from 
Mr.  SuddutKs  farm^  a  mile  and  a  half  east  of  Sharpsburg^  Bath 
county  J  Ky.  Primitive  growth^  black  locust,  black  walnut,  black  and 
blue  ashy  and  sugar-tree.  Some  of  the  best  blue  limestone  land  of 
Bath  county.    Lower  Silurian  forrnxdion^ 

Dried  soil  of  a  light  umber  color.  Some  fragments  of  dark,  soft, 
ferruginous  sandstone  were  sifted  out  of  it. 

No.  810 — Soil.  '  Labeled  ^Same  Soil,  from  an  old  fieldy  fifty  years  in 
cultivation.    Mr.  Sudduth^s  farm,  4^c.,  ^c.'^^ 

Dried  soil  of  a  light  umber  color,  slightiy  lighter  colored  and  more 
yellowish  than  the  preceding.    Some  shot  iron  ore  was  sifted  out  of  it. 

No.  811 — Soil.     Labeled  "  Sub-soil  from  the  same  oldfidd^''  4*c.,  4*c. 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  tiioroughly  air-dried,  were 
digested  severally,  for  a  month,  in  water  charged  with  carbonic  acid 
under  pressure.  The  analyses  of  tiie  soluble  materials,  removed  from 
them  by  the  carbonated  water,  are  given  in  the  following  table,  viz ; 


Organic  and  volatile  matten . 

Alumina  and  oxideaof  iron  and  manganese  and  phosphateB 

Carbonate  of  lime  .— ... 

Magnesia 

Snlphnric  add 

Potash 

Soda 

SiUca 

Lon 

Wateiy  extract,  dried  at  218*»  F.,  (graina) 


No.  809. 

No.  810. 

Virgin  soil. 

Old  field. 

1.583 

0.710 

.781 

.147 

3.073 

1.597 

.200 

.770 

.045 

.045 

.144 

.085 

.047 

.026 

.214 

.314 

.313 

6.400 

3.694 

No.  811. 
Sub-soil. 


0.400 
.097 
.963 
.120 
.056 
.020 
.025 
.200 


1.881 
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By  comparing  the  following  analyses  of  these  soils,  it  will  be  seen  that 
the  sub-soil  is  very  nearly  as  rich  as  the  virgin  (surface)  soil ;  yet^  prob- 
ably,  because  the  former  contains  less  of  organic  matters  and  of  other 
materials  which  act  as  solvents  in  the  soil,  it  does  not  give  one  third  as 
much  solvhle  extract  to  the  carbonated  water,  and  would  not  prove  to 
be  as  productive  as  that^  without  (he  addition  of  manures.  It  will  be 
observed  in  these  reports  of  the  analyses  of  soils,  that  it  is  generally  the 
case  that  the  sub-soil  gives  up  less  of  soluble  matter,  to  the  water  charged 
with  carbonic  acid,  than  the  surface  soil ;  and  always  the  case  when  the 
sub-soil  is  of  a  more  clayey  nature  than  that.  Hence  these  sub-soils 
require  exposure  for  some  time  to  the  atmospheric  agencies,  and  mixture 
with  organic  matter Sj  (viz :  the  remains  of  decaying  vegetable  and 
animal  bodies,)  before  they  can  readily  give  up  th^  mineral  food  to 
plants.  From  this  it  will  be  understood  that  these  two  conditions  are 
necessary  to  the  fertility  of  a  soil ;  firsts  that  the  proper  mineral  ingredir 
ents  for  vegetable  nourishment  exist  in  it ;  and,  second,  that  they  are  in 
a  solvbU  condition.  The  relative  amount  of  these  mineral  ingredients  in 
a  soil,  other  things  bring  equal,  represents  its  entire  capability  of  pro- 
duction, up  to  complete  exhaustion ;  the  quantity  of  these  ingredients 
which  are  in  a  soluble  date  may  represent  its  immediate  productiveness. 
Much  error  has  occurred  in  relation  to  the  value  of  the  chemical  analyses 
of  soils  from  want  of  attention  to  these  facts  alona 

The  composition  of  these  three  soils,  from  Mr.  Sudduth's  farm,  was 
found  to  be  as  foUows ;  dried  at  400°  F. : 


No.  811. 
Sab-Aoil. 


Organic  and  Tolatile  matters. 

Alumina  - - 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese .. 

Phosphoric  acid .. 

Salphuric  acid .  .. 

Potash 

Soda 

Band  and  insoluble  silicates.. 

Total 

Moisture,  expelled  at  400<^  F. 


No.  809. 

No.  810. 

Virgin  soil. 

Old  field. 

8.376 

6.308 

5.115 

5.266 

2.185 

4.236 

.680 

.446 

.660 

.617 

.195 

.295 

.365 

.295 

.084 

.067 

.372 

.280 

.123 

.044 

82.595 

82.270 

100.650 

100.121 

4.200 

3.300 

4.108 

6.490 

4.236 

.370 

.613 

.296 

.312 

.066 

.367 

.037 

84.920 


100.802 


2.660 
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All  the  mineral  ingredients,  essential  for  the  nourishment  of  v^e- 
tables,  may  be  observed  to  have  been  diminished,  in  the  soil  of  the  old 
field,  by  the  fifty  years  cultivation ;  yet,  not  as  much  as  might  have  been 
expected,  probably  because  a  rich  sub-soil  has  been  somewhat  mixed 
with  it^  and  has  gradually,  in  accordance  with  well  known  laws,  sent  up 
some  of  its  soluble  materials  to  supply  the  deficiencies  of  the  sur&ce  soil. 

No.  812 — Soil.  Labeled  "  Virgin  Sail,  from  the  Valley  of  Mccor- 
mick's Rurtj  BatA  country  Ky.  Geological  position :  upper  part  of 
the  Knohstone  formation,  {Sub-carbmuferous  Sandstone.)  These 
sails  show  debris  from  the  Millstone  grit^  or  conglomeratCj  limestonCj 
olive  sandstone^  and  of  the  iron  and  coal  horizon.^^ 

(This  and  the  following  soils  firom  Bath  county,  were  collected  by 
Joseph  Lesley,  jr.,  Esq.) 

The  dried  soil  is  of  a  brownish-grey-buiF  color,  and  contains  much 
sand ;  some  in  rounded  grains ;  with  some  spangles  of  mica. 

No.  813 — Soil.  Labded  ^  Soil  from  a  field  about  ten  years  in  cvltiva* 
lion;  the  first  year  iti  timothy  and  clover;  ever  since  in  com.  This 
yearns  (1858)  crop  yielded  forty-five  to  fifty  bushels  to  tht  acre. 
McCormcks  Valley,  below  McCormicks  house.  Same  Geological 
position  as  the  preceding ,'*  4*c.,  4*c.^ 

Dried  soil  of  a  ligh4-grey-brown  color ;  rather  darker  colored  than  ttie 
preceding.  Sifted  out  of  it,  with  the  coarse  sdve,  more  than  half  its 
weight  of  soft  olive-colored  and  ferruginous  sandstone  and  pebbles  from 
the  conglomerate,  with  fragments  of  limestone.  It  also  contains  much 
sand,  some  of  the  grains  of  which  are  rounded. 

No.  814 — Soil    Labeled  ^  Sub-soil  of  the  preceding^'*  ^c,  ^c. 

Dried  soil  of  a  brownish-bulT  color,  lighter  than  the  preceding.  Like 
that,  it  contains  more  than  half  its  weight  of  fragments  of  soft  grey  and 
oUve  sandstone,  and  pebbles  from  the  conglonierate^  and  much  sand  with 
rounded  grains. 
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No.  815 — Soil.  Lahded  ^Soil  from  a  field  nine  pears  in  cuUivationy 
{the  first  two  years  in  com^  then  two  years  in  tUnothy^  hlue-grasSj  and 
dovevj  since  then  used  for  pasture;)  from  the  east  hillside  of  McCor- 
mick's  Valley,  directly  above  the  place  of  the  three  preceding  soils. 
Geological  position :  on  the  olive-colored  sandstone  of  the  knabstane 
terrace.  It  contains  debris  from  the  sub-carboniferous  limestone;  the 
millstone  grit  and  the  intervening  shales;  day,  iron  ore,  and  coaV^ 

The  dried  soil  is  of  a  greyish-buff  color.  It  contained  about  one 
fourth  its  weight  of  firagments  of  ferruginous  sandstone ;  (which  were 
separated  before  analysis ;)  but  does  not  contain  so  much  coarse  sand  as 
the  three  preceding  soils,  being  in  sT  state  of  finer  division. 

No.  816 — Soil.    Labded  ^Sub-soil  of  the  preceding,  ^Cj  ^e.y  Bath 

county,  Kyr 

The  dried  soil  is  of  a  grey-buff  color,  ligljter  than  the  preceding. 
About  one  third  of  its  weight  of  fragments  of  shaley  sandstone  were 
sifbed  out  of  it  before  it  was  submitted  to  analysia 

No.  817 — Soil.     Labded  ^Soil  from  the  east  hillside  of  McCormieVs 

Valley,  from  the  same  fidd  as  the  two  preceding,  and  from  directly 

above  them.    Geological  position :  on  the  sub-carboniferous  limestone 

terrace.    A  debris  from  the  over-lying  limestones,  coal,  iron  ore,  shale, 

•  and  day  strata,  along  with  the  conglomerate,  or  millstone  grit.^^ 

Dried  soil  of  a  light-greyish-umber  color.  About '  one  third  of  its 
weight  of  fragments  of  soft  sandstone,  &c.,  &c.,  were  sifted  out  of  it 
before  submitting  it  to  analysis.  This  soil  is  in  a  state  of  very  fine 
division. 

No.  818 — Soil.  Labeled  ^Sub-soil  of  the  preceding,  ire.,  ^c,  Bath 
county,  Kyr 

Dried  soil  of  a  light  grey-buff  color,  much  lighter  than  the  preceding. 
About  one  third  of  its  wejght  of  fragments  of  shaley  sandstone,  &o.,  &o., 
were  sifted  out  of  it  before  analysis. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested,  severally,  for  a  month,  in  water  charged  under  pressure  with 
carbonic  acid.  The  analyses  and  quantities  of  tiie  soluble  extract  thus 
obtained  are  given  in  the  following  table : 
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Organic  *  volatile  matters. 

AlamiDa  *  oxides  of  iron  a 

manganese  *  phosphates. 

Carbonate  of  lime 

Magnesia .... 

Sulphuric  acid . 

Potash  .- - 

Soda 

Silica .- 

Loss 

Watery  extract,    dried  at 
212®  F.,  (grains) 


No.  812. 

No.  813. 

No.  814. 

No.  815. 

No.  816. 

No.  817. 

No.  818. 

Virgin 

Soil. 

Old  field. 

Sub-soil. 

Soil. 

Sub-soil. 

Soil. 

Sub-soil. 

0.640 

0.407 

0.360 

1.617 

0.560 

1.450 

0.417 

.563 

.187 

.173 

1.507 

.123 

.830 

.260 

1.130 

.487 

.553 

1.073 

.130 

2.397 

.380 

.106 

.089 

.019 

.015 

.144 

.016 

.083 

.062 

.029 

.041 

.041 

.033 

.025 

.045 

.055 

.151 

.125 

.224 

.102 

.196 

.060 

.060  1 

.038 

.046 

.005 

.033 

.065 

.075 

.197 

.214 

.131 

.453 

.214 

.154 

.297 

.264 

.155 

.035 

.600 

3.077 

1.757 

1.483 

4.935 

1.339 

5.733 

1.637 

The  composition  of  these  seven  soils,  from  McConnick's  Run  Valley, 
dried  at  400°  F.,  is  given  in  the  following  table,  viz : 


Organic  *  Tolatile  matters. 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese- 
Phosphoric  acid 

Sulphuric  add ...... — 

Potash -- 

Soda  - 

Sand  and  insoluble  silicates 
Loss 


No.  812. 

Virgin 

Sou. 


Total 

Moisture,  exp'd  at  400<»  F.. 


4.251 

1.515 

2.210 

.195 

.329 

.130 

.095 

.033 

.130 

.050 

91.095 


No.  813. 
Old  field. 


No.  814. 1  No.  815. 


Sub-soil. 


3.105 

1.340 

3.710 

.095 

.295 

.110 

.127 

.033 

.111 

.040 

89.920 

1.114 


100.033    100.000    101.201 


2.164 

1.415 

4.435 

.080 

.362 

.170 

.095 

.028 

.164 

.018 

92.270 


1.425 


0.975 


Soil. 


8.198 

5.490) 

3.360( 

.220 

.488 

.220 

.179 

.076 

.210 

.018 

82.745 


No.  816.  No.  817.  No.  818. 


Sub  soil. 


Soil.     ,Sub-soll.' 


5.038 

•6.927 

.07' 
.500 

"""l44" 
.033 
.174 
.119 

86.995 


10.527 
4.240 
2.210 
.645 
.405 
.295 
.223 
.050 
.212 
.046 

81.295 


4.418 

4.540 

2.660 

.160 

.:^98 

.415 

.144 

.025 

.085 

.181 

87.720 


101 .204 


0.650 


3.025 


100.000  1100.142 


1.750 


3.350 


100.746 
1.550 


•And  oxide  of  manganese. 

The  soils  from  McCormick's  Run  Valley  show  considerable  variety  of 
composition  within  a  small  space.  Nos.  815,  and  817,  appear  to  be  the 
richest ;  giving  up  more  soluble  matters  to  the  carbonated  water,  and 
containing  more  potash^  phosphoric  acid,  sulphuric  add,  carbonate  of  lime 
and  moffnesia,  and  organic  matters,  than  No.  812.  These  former  are  in 
a  finer  state  of  division,  and  contain  less  sand  than  the  latter,  and  appear 
to  be  more  immediately  derived  from  the  sub-carboniferous  limestone. 
They  are  pretty  good  soils,  notwithstanding  the  large  proportion  of  frag- 
ments of  soft  sandstone  which  they  contain,  and  no  doubt  will  prove 
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quite  productive  with  good  husbandry.  The  sub-soils  do  not  appear  to 
be  as  rich  as  the  sur&ce  soils.  Hence  sub-soil  plowing  is  not  likely  to 
prove  beneficial. 

The  productiveness  of  soil  No.  813,  compared  with  its  compoffltion,  is 
remarkable ;  doubtless  its  very  porous  nature  is  favorable  to  the  growth 
of  the  Indian  corn ;  a  plant  which  does  not  require  much  lime^  in  which 
this  soil  is  rather  deficient 

Moreover  a  large  proportion  of  its  nutritious  mineral  ingredients  is 
in  a  soluble  condition  ;  for  it  will  be  seen,  by  reference  to  the  composition 
of  the  soluble  extract  of  this  soil,  that  although  the  whole  quantity  dis- 
solved out  by  the  carbonated  water  does  not  appear  to  be  relatively  great, 
(only  1.757  grains  from  the  1000  of  the  soil,)  yet  we  find  in  it  a  con- 
siderable proportion  of  potash^  and  less  than  the  usually  large  amount 
of  lime  and  magnesia,  which  generally  make  up  the  greater  part  of  the 
weight  of  this  extract.  Sandy  soils  always  yield  up  their  nutritive  ingre- 
dients more  readily  than  clay  soils,  and,  therefore,  are  more  quickly  ex- 
hausted, than  the  heavier  clay  or  loam  soils.  Hence  they  are  with  more 
difficulty  kept  in  a  fertile  condition  than  tiie  heavier  soils ;  and  are  said  to 
be  hungry  soils,  because  of  the  littie  durability  of  the  manures  applied 
to  them.  Soil  No.  813,  would  be  doubtless  improved  by  the  firee  applica- 
tion of  slacked  lime,  especially  with  some  plaster  of  paris  and  bone 
earth,  animal  manures,  or  other  substances  containing  phosphates ;  as 
well  as  by  top-dressing  of  marl  or  clay.  Most  of  these  soils  are  deficient 
in  sulphates,  hence  plaster  of  pans  will  have  a  good  effect  upon  them. 
By  good  management  and  economy  of  manures,  this  land  might  be  made 
and  kept  quite  fertile. 

No.  819 — Coal.  Labeled  ^  Coal  from  the  Flower  Hill  Banks,  28  inehe% 
thick,  owned  by  Morris  McCormick,  situated  about  three  miles  south  of 
the  owner^s  house,  on  the  head  waters  of  Am^fs  branch  of  Indian 
creek,  Bath  county,  Ky^  (Obtained  by  Joseph  Lesley,  jr.)  ^'Black- 
smiths are  particularly  pleased  with  this  coal." 

A  pure,  shining,  pitch-black  coal.  Very  little  fibrous  coal  between  the 
layers,  which  generaUy  separate  with  a  shining  irregular  surfece,  exhibit- 
ing many  shallow  rounded  depressions  and  elevations.  Over  the  spirit 
lamp  it  softened  somewhat,  and  agglutinated  a  little,  swelling  to  a  dense 
coka     Specific  gravity,  1.288. 
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PBOZIMATI  ANALTSIt. 

Moisture... 2. 90)  ,p.^,      ....         ^  ^n  tu^ 

Volatile  combttttible  mattera 37.3(t  ^®**^  ^®^^«  °^**«" ^^'^ 

Fixed  carl>on  in  the  coke 56.5('(  n-„.^  ^^i,^  kg  qa 

Light-grej  ashes 3.3c}  Dense  coke 59.80 

100.000  100.000 


The  percentage  of  sulphur  in  this  coal  is  0.806. 


ANALYSIS  OP  THE  ASH. 

Silica _ 1.384 

Alumina  and  oxides  of  iron  and  manganese ....  1.380 

Lime....... • ............. .. . .... ... ....       a  trace. 

Magnesia . . . . . .566 

Sulphuric  acid . . not  estimated. 

Potash  and  soda ............. ...... traces  not  estimated. 


3.330 


A  good,  pure,  coal,  containing  but  little  sulphur,  and  leaving  only  a 
small  proportion  of  ashes. 

No.  820 — Coal.  Leveled  ^'Lowest  Coaly  from  the  new  bankSy  22  inches 
thicJcyjttst  opened  hy  Dr,  Cox  and  Morris  McCormicky  a  mile  and  a 
half  above  the  house  of  Dr.  CoXy  and  one  and  a  quarter  miles  from 
the  State  Roady  on  State  Road  Fork  of  Beaver  Creeky  Bath  counttfy 
Ky.  Underlies  ilie  conglomeratey  or  millstone  grit.  The  same  bed  as 
the  Flower  Hill  Bank  on  the  opposite  side  of  the  ridge.  Highly 
approved  by  blacksmiths.^^  {Obtained  by  Joseph  Lesley y  jr.) 
A  pure,  shining,  pitch-black,  somewhat  soft,  coal ;  having  much  fibrous 

coal  between  the  layers.    Over  the  spirit  lamp  it  softens  somewhat,  and 

swells  into  a  moderately  dense  coke.   Resembles  the  preceding.    Specific 

gravity  1.288. 

PBOZIH  ATSw  ANALYSIS. 

Moistare  ..-....--..... 5.3(»J  ^^^^j  Tolatile  matters 41.14 

Volatile  combustible  matters 35.84) 

Fixed  carbon  in  the  coke 55.80/  Moderately  dense  coke 5S.'86 

Light  grejish-white  ashes. 3.06)  ^ 


100. OUO  100.000 


Total  percentage  of  sulphur  is  only  0.672  per  cent. 

ANALYSIS  OF  THS  ASH. 

Silica : J-^* 

Alumina  and  oxides  of  iron  and  manganese... —  l.*<oU 

Lime *^»f- 

Magnesia -      ^.     'f}f 

Sulphuric  add no*  estimat^. 

Potash  and  soda - *«*c«*  ^^^  estiraaied. 

3.187 
11 
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Very  similar  to  the  preceding ;  containing  more  fibrous  coal  between 
the  layers  than  the  preceding,  and  hence  probably  is  more  hygroscoptc 

No.  821 — Coal.     Labeled  ^Cod  from  the  'Big  Bankj  near  tan-yardy 
on  the  head  waters  of  Indian  Creek^  Bath  country  Ky.    Bed  two 
feet  nine  inches  thicky  and  described  by  Dr.  Owen^  in  Vol.  Ill^page 
132,  of  his  Report.^^     {Obtained  by  Joseph  Lesley^jr.) 

A  moderately  dull,  pitch-black  coal ;  rather  tough  on  the  cross  frac- 
ture, but  easily  cleaving  into  thin  layers,  which  are  coated  with  fibrous 
coal,  presenting  impressions  of  slender  pointed  leaves,  &c.  Over  the 
spirit  lamp  it  did  not  soften  much,  leaving  a  dense  coka  Specific  grtw- 
ity  1.268. 

*  PROXIMATE    ANALYSIS. 

Kp'SjaVi^tl ::::::::::::::  _j^  ^«— "• _^ 

100.00  100.00 


The  percentage  of  sulphur  in  this  coal  is  2.532. 


ANALYSIS  or  THE  ASH. 

Silica 0.484 

Alumina  and  oxides  of  iron  and  manganese . ... 2.480 

Lime - .  a  trace. 

Magnesia . - . .299 

Sulphuric  acid . .. . — .-  .235 

Potash  -— - - .270 

Soda 187 


3.955 


The  excess  in  the  ash  analysis  may  be  partly  due  to  the  oxidation  of 
sulphuret  of  iron  into  sulphuric  acid  and  peroxide  of  iron.  It  is  probable 
also  that  the  alkalies  are  a  little  over-estimated.  A  considerable  number 
of  analyses  have  been  made  of  coal  ashes,  however,  and  in  every  instance 
notable  quantities  of  alkalies  are  found  in  them,  as  well  as  more  or  less 
of  earthy  phosphates.  The  value  of  coal  ashes  as  manure,  on  heavy 
clay  land  especially,  is  greater  than  is  generally  believed. 

This  coal  resembles  the  two  preceding,  but  contains  much  more  sul- 
phur than  they. 
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BOURBON  COUNTY. 

No.  822 — ^Magnesian  Limestone.  Labeled  "  Loose  slab  on  the  surface 
of  woods  pasture,  where  the  soil  was  coUededj  at  William  Buckner'*s 
farm.  Cane  Ridge,  Bourbon  county,  KyT  Lower  Silurian  forma- 
tion.    {See  No.  bl^  of  Chemical  Report,  Volume  III.) 

A  fine-granular,  grey-buff  rock,  with  numerous  pores  filled  with  darker 
buff  material.     Powder  of  a  light  grey-buff  color. 

Dried  at  212°  F.,  the  powdered  rock  lost  0.24  per  cent,  of  moisture. 

COMPOSITION,  DRIED  AT  212^    P. 

Carbonate  of  lime - «.  7.5.980 — 43.637  lime. 

Carbonate  of  map^nesia 15.595—  7.426  magneBla. 

Alumina,  and  oiidesof  iron  and  manganese 4.660 

Phosphoric  acid . .822 

Sulphuric  acid .427 

Potaah .165 

Soda .042 

Sillcious  residuum -  2.640 

100.331 
BRACKEN  COUNTY. 

No.  823 — Salt  Water.  "O/i  Big  Bracken  Creek,  Bracken  county, 
Ky.  {Bottled  up  a  year,  but  not  diminished  by  evaporation.)  Sent 
by  L.  G.  Bradford,  Esq.'' 

The  cork  of  the  bottle  containing  the  water  was  slightly  blackened,  as 
from  the  presence  of  a  little  salt  of  iron.  No  sediment  in  the  bottla 
Specific  gravity,  by  areometers,  about  1.014. 

Saline  contents,  about  1.7  per  cent,  having  the  following 

coMPosmoN,  Tiz: 

Carbonates  of  lime  and  magnesia,  with  traces  of  oxide  of  iron  and  sulphate  of  lime.        0.0257 

.Chloride  of  sodium,  (common  salt) 1 .1835 

Chloride  of  oalciam .0800 

Chloride  of  magnesium .3140 

Silica 0009 

Water  and  loss 0959 

1.7000 

Too  weak  to  be  profitably  evaporated  for  salt 

No.  824 — Sandstone.  Labeled  ^Mudstone,  on  the  road  from  Dover  to 
Augusta,  Bracken  county,  Ky.     Lower  Silurian  formation.'' 

A  grey-buff,  impure,  sandstone,  easily  broken ;  imperfectly  and  irreg- 
ularly laminated;  with  many  impressions  of  bi-valve  fossil  shells; 
adheres  slightly  to  the  tongue ;  powder  of  a  light  buff  color. 

Dried  at  212°  it  lost  0.80  per  cent  of  moisture. 
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coMrosrnoN,  dried  at  212®  f. 

Siind  and  insoluble  silicates . — ... — •— •  88.580 

Alumina,  andoxides  of  iron  and  manganese .......  6.4^ 

Carbonate  of  lime - - —  .920 

Magnesia , .  .899 

Phosplioric  acid . - .-  .438 

Sulphuric  acid -  .200 

Potash .660 

Soda— .166 

Water,  expelled  at  a  red  heat . 1.900 

100.123 

Resembles  the  other  specimens  of  mudstone  from  the  Lower  Silurian 
formation  wUch  have  been  analyzed;  as  reported  in  the  preceding 
volumes  of  these  Reports. 

No.  825 — Limestone.  Labeled  ^  Encrinital  Limestone  from  near  Aur 
ffustoy  Bracken  county^  Ky,^  where  the  virgin  tobacco  soil  was  collect- 
ed; {see  next  number.)     Lower  Silurian  formation,''^ 

A  coarse-granular,  grey  limestone ;  on  thd  weathered  surfaces  appear- 
ing to  be  almost  entirely  made  up  of  small  entrochiteSy  with  a  few  frag- 
ments of  Chceietes  lycoperdon,  4*c. 

Dried  at  212°,  it  gave  up  0.30  per  cent,  of  moisture. 

COMPOSITION,  DRIED   AT  212°   F. 

Carbonate  of  lime. 91.040-^1.084  liin* 

Carbonate  of  magnesia 3.678 

Alumina  and  oxides  of  iron  and  manganese 1.660 

Phosphoric  acid .182 

Sulphuric  acid  - . . ... .269 

Potash _  .200 

Soda 148 

Siiicious  residuum  .. 2.880 

100.057 

No.  826 — Soil.  Labeled  '^  Virgin  Tobacco  Soil;  hillside^  north  ex- 
posure^  near  Augusta,  Bracken  county,  Ky.,  on  Mr.  L.  J.  Bradford^ % 
landr     (Obtained  by  Dr.  Owen.)     Lower  Silurian  formaiion. 

Air-dried  soil  of  a  light  umber  color. 

No.  827 — Soil.  Labeled  ^Suh-soil,  from  the  hillside,  where  the  virgin 
tobacco  soil  was  collected,  near  Augusta,  Bracken  county,  Ky^ 

Dried  soil  of  a  light  dirty-buiF  color. 

No.  828 — Soil.  Labeled  ''Soil  of  Tobacco  Land,  exhausted  by  succes- 
sive crops,  from  the  farm  of  Cot  L.  J.  Bradford,  near  Locust  Creeky 
Bracken  county,  Ky.     {Sent  by  Col.  Bradford.^') 

Diied  soil  of  a  dirty-buff  cblcfr,  intermediate  in  diade  to  Ae  two  pit- 
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ceding  soils.    A  few  fragments  of  soft,*  slatey,  ferruginous  sandstone 
were  sifted  out  of  it 

One  thousand  grains  of  each  of  these  tobacco  soils,  thoroughly  air- 
dried,  were  digested  for  a  month,  severally,  in  water  charged  with  car- 
bonic acid  under  pressure.  The  quantity  and  composition  of  the  solvhle 
matters  extracted  from  each  by  this  process,  are  shown  in  the  following 
tabla 


Organic  and  volatile  Trattcrs 

Alamina  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid — 

Potash - 

Soda - 

Silica 

Loss 


Watery  extract,  dried  at  212®  F.,  (grains)  .. 


No.  826. 
Virgin  soil. 


2.250 

1.U63 

5.420 

.649 

.061 

.104 

trace. 

.314 


No.  827. 
Sab-soil. 


0.470 
.1.30 
.447 
.133 
.040 
.048 
.037 
.149 


No.  828. 

Exhausted 

soil. 


0.583 

.147 
1..S73 
.591 
.073 
.071 
.011 
.147 
.1.15 


9.861 


1.454 


3.333 


The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows: 


Organic  and  rolatile  matters 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia  ... — ........... 

Brown  oxide  of  manganese  . 

Phosphoric  acid . . 

Sulphuric  add . ..  . 

Potash 

Soda... 

Sand  and  insoluble  silicates. 
Lms 


Total 

Moisture,  expelled  at  400<'  F. 


No.  826. 

No.  827 

Virgin  soil. 

Sub-soil. 

7.981 

4.853 

6.645 

3.680 

6.825 

5.540 

1.566 

.396 

1.354 

.844 

.296 

.146 

.342 

.179 

.110 

.031 

.758 

.45R 

.047 

not  estim'd 

72.920 

83.310 

1.136 

.563 

100.000 

100.000 

6.975 

2.950 

No.  828. 

Exhausted 

soil. 


5.489 

4.080 

3.215 

.471 

.762 

.196 

.260 

.042 

.265 

.029 

85.300 


100.109 


2.525 


On  comparing  this  ^  exhausted "  soil  with  the  virgin  soil  of  the  same 
locality,  some  marked  points  of  difference  may  be  observed  between 
them.  In  the  first  place,  the  quantity  of  watery  extract,  dissolved  out 
of  the  soils  by  digestion  in  water  charged  with  carbonic  acid,  is  greatly 
largV  from  tbe  virgia  soil  tkan  from  thi»  ^ezhauflted  aioiil;^  bug 
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9.861  grains  from  the  thousand;  eqnal  to  twenty-nine  thousand  fire 
hundred  and  eighty-three  pounds  (29,583  lbs.)  to  the  acre  in  the  former 
case ;  calculating  the  weight  of  the  soil  on  an  acre  of  ground,  to  the  depth 
of  one  foot,  as  equal  to  three  millions  of  pounds  (3j000;000  lbs. ;) 
whilst  from  the  latter  soil  it  is  only  3.333  grains  to  the  thousand  of  soil ; 
equal  to  nine  hundred  and  ninety-nine  pounds  (9,999  lbs.)  to  the  acra 
In  this  watery  extract,  dissolved  by  the  carbonated  water  from  the  soil, 
we  find,  moreover,  that  the  potash  and  limey  as  well  as  the  organic  matr 
tersj  are  greatly  reduced  in  that  from  the  exhausted  soil,  as  com^red 
with  that  from  the  virgin  soil. 

The  same  reduction,  in  the  proportions  of  the  essential  ingredients  of 
the  soil,  may  be  observed  in  the  general  analyses  of  these  two  samples. 
The  organic  matters^  the  limey  the  magnesia^  the  phosphoric  and  sulphuric 
(icidsy  the  potash^  and  soda^  are  all  greatly  reduced  in  quantity  in  the 
"  exhausted  "  soil,  as  compared  with  that  which  has  not  been  cultivated. 
We  may  sum  up  these  differences,  as  calculated  for  one  foot  depth  of  soil 
on  an  acre,  taking  the  weight  of  tiiis  quantity  at  three  millions  of  pounds 
avoirdupois,  as  follows : 


Organic  and  volatile  matters 

Carbonate  of  lime 

Magnesia 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda ^ 

Extract,  dissolved  by  carbonated  water 


In  virgin  soil. 
Pounds. 


239,430 
47,580 
40,620 
10,260 

3,300 
22,740 

1,410 
29,583 


In  exhausted  soil. 
Pounds. 


164,670 

14,130 

22,860 

7,800 

1,260 

7,950 

870 

9,999 


Difference. 
Pounds. 


74,760 

33,450 

17,760 

2,460 

2,040 

4,790 

540 

19,584 


During  the  progress  of  this  survey  analyses  were  made  of  the  ashes 
of  thirty  different  specimens  of  tobacco,  with  the  object  of  ascertaining 
the  nature  of  the  exhausting  action  of  this  crop  upon  the  soil,  as  well  as 
the  influence  of  the  soil  upon  the  quality  of  the  tobacco  grown  on  it^ 
&c.  A  full  detail  of  the  results  will  be  found  in  the  appendix  to  this 
Report  It  will  be  seen,  on  examination,  that  the  tobacco  plant  with- 
draws a  large  quantity  of  mineral  matter  from  the  soil,  and  especially 
more  potash  and  lime  than  any  other  ingredients.  Probably  no  vegeta- 
ble exceeds  it  in  this  respect  It  is  a  plant  which  also  requires  a  very 
large  proportion  of  nitrogen. 
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Taking  the  average  of  the  analyses  of  the  Mason  county  and  Bracken 
county  tobacco  examined^  as  given  in  the  appendix ;  we  find  the  follow- 
iug  results  as  to  the  composition  of  the  ashes;  representing  the  mineral 
ingredients  of  the  plant,  which  are  necessarily  withdrawn  by  it  from  the 
soil. 

The  table  shows  the  quantities  contained  in  one  hundred  parts  of  the 
air-dried  tobacco  leaf,  viz : 

Potash _ 5-23 

Soda .51 

Lime 5.10 

Ma^esia .65 

Oxides  of  iron  and  manganese . . ....  .05 

Phosphoric  acid . . ,  .61 

Sulphuric  acid . . ,-.-. ..  .... .63 

Chlorine - .08 

Silica _ .44 

Carbonic  acid  and  loss , . .  4.90 

Ash,  in  100  parts  of  air-dried  leaf—— 18.20  parts. 

Or  a  little  more  than  eighteen  per  cent  of  ash,  or  mineral  material,  in 
the  dried  tobacco  leaf. 

Taking  the  average  crop  of  tobacco  at  one  thousand  pounds,  and  add- 
ing one  third  more  for  the  stalks,  &;c.,  removed  from  the  land,  the  quanti- 
ties of  the  essential  mineral  ingredients  of  the  soil  removed  firom  the 
acre,  in  one  year,  by  this  crop  may,  be  represented  as  follows : 

Pounds. 

Potash .- 69.73 

Soda 6.80 

Lime 68.00  equal  to  121.17  pounds  carbonate  of  line. 

Magnesia . .  8.67 

Phosphoric  acid . — . 8.13 

Sulphuric  acid 8.40 

Chlorine 1  .<l6 

SiUca _  5.66 

It  may  be  interesting  to  compare,  in  this  place,  the  quantities  of  these 
essential  mineral  substances  taken  from  the  ground  in  average  crops  of 
wheat,  Indian  corn,  and  tobacco,  as  based  on  the  analyses  of  the  ashes 
of  these  grains  to  be  found  also  in  the  appendix  to  this  Report 

Taking  the  average  wheat  crop  at  twenty  bushels  of  60  pounds  to 
the  acre;  the  average  com  crop  at  fifty  bushels  of  56  pounds,  and  the 
above  datum  of  the  tobacco  crop,  we  have  the  Mowing  results ;  disre- 
garding the  straw,  stalks^  cobs,  &c.,  &c.: 
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Potash-— 

Soda  - 

Lime 

Magnesia 

Phosphoric  acid. 
Su'phuric  acid.. 

Chlorine 

Silica 


In  a  wheat  crop  of   In  a  com  crop  of 

50  bushels. 


20  bushels. 
Pounds. 


Pounds. 


5.45 

.13 

1.63 

2.43 

9.12 

.08 

.35 

.41 


8.06 

6.22 

.22 

3.61 

11.85 

not  estimated. 

not  estimated. 

.71 


In  a  tobacco  crop 
of  1000  lbs. 

Pounds. 


69.73 
6.80 
•68. CO 
8.67 
8.13 
8.40 
1.06 
5.86 


*  Equal  to  more  than  121  pounds  of  carbonate  of  lime  or  limeitone. 

The  above  table  is  very  instructive  as  to  the  peculiar  exhamting  action 
of  the  tobacco  crop.  It  will  be  seen,  that  not  only  does  it  require  much 
more  of  all  the  essential  mineral  ingredients  of  the  soil  than  the  grain 
crops,  but  that  the  tobacco  is  especially  a  potash  and  lime  plant^  robbing 
the  soil  of  these  materials  with  very  great  rapidity,  and  taking  up  about 
as  much  of  one  of  these  substances  as  of  the  other. 

But  when  we  ascertain  the  number  of  years  which  would  be  required 
to  reduce  the  valuable  ingredients  of  the  virgin  soil,  described  above,  to 
the  quantities  found  in  the  "  exhausted  "  soil,  by  the  annual  removal  of 
an  average  tobacco  crop,  we  find,  that  if  these  two  soils  were  originally 
alike  in  composition^  which  is  probable,  some  other  causes  have  been  in 
operation,  during  the  cultivation  of  the  soil,  to  aid  in  its  deterioration. 
For  it  would  have  taken  nearly  seventy  years  to  reduce  the  potash,  and 
about  two  hundred  and  seventy-six  years  to  reduce  the  carbonate  of 
lime,  from  the  quantities  contained  in  the  virgin  soil  to  those  existing  in 
the  "  exhausted  "  soil. 

I  venture  to  assert  that,  in  all  cases  where  hoed  crops  have  been  cul- 
tivated, the  deterioration  of  the  soil  takes  place  more  rapidly  than  can  be 
accounted  for  in  the  vegetable  products  removed  firom  the  land;  and 
especially,  when,  as  is  the  case  with  the  tobacco,  large  spaces  between  the 
plants  are  kept  clean  of  vegetable  growth  during  the  growing  season. 
Because  the  atmospheric  water  filtering  through  the  land,  and  the  active 
agents,  heat,  light,  and  oxygen,  are  continually  decomposing  and  carry- 
ing away  more  or  less  of  its  essential  ingredients.  If  the  land  is  well 
drained,  or  on  a  slope,  this  action  is  accelerated ;  but  if  its  surface  \s  cov- 
ered with  growing  v^tables  of  any  kind,  these  are  constantly  abflbrbing 
the  water  from  the  depths  of  the  soQ  with  ite  diflsolved  materials^  «i- 
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ploying  these  materials  in  the  formation  of  then*  tissues,  and  finally,  when 
they  decay,  leaving  them  to  enrich  the  surface  of  the  ground.  Hence 
land  constantly  covered  with  weeds  or  grass  tends  to  become  richer  on 
the  surface,  whilst  similar  soil,  kept  perfectly  clear  of  all  vegetable  growth, 
and  subject  to  the  atmospheric  agencies,  must  give  to  the  rain  water  which 
flows  through  it,  more  and  more  of  its  valuable  soluble  ingredients,  and 
undergo  great  loss  of  organic  matters,  &c.,  by  decomposition. 

But  the  reason  why  the  "exhausted"  soil  failed  any  longer  to  produce 
profitable  crops  of  tobacco,  is  not  because  it  did  not  contain  potash^  limey 
magnesia^  &c.,  &c.,  &c.  It  will  be  seen,  on  the  contrary,  that  it  still 
retains  enough  of  all  these  essential  ingredients  to  constitute  it  a  pretty 
good  soil.  Doubtless,  it  would  produce  good  crops  of  wheat,  com,  grass, 
&c.,  &c.  The  tobacco  plant  requires  much  nitrogen  in  its  composition, 
and,  possibly^  enough  of  this  was  not  furnished  in  a  given  time  for  its 
wants ;  it  requires  a  considerable  amount  of  sulphuric  add  also ;  but 
especially,  it  requires  a  large  quantity  of  dissolved  materials  from  the 
sail  within  a  short  space  of  time,  so  that  a  large  amount  of  the  essen- 
tial ingredients  of  the  soil  must  be  in  a  soluble  condition,  or,  in  an  imme- 
diately available  state,  to  enable  it  to  grow  with  vigor. 

In  this  "  exhausted  "  tobacco  soil,  the  same  thing  has  occurred  as  fre- 
quently takes  place  with  other  crops ;  with  clover,  foi^  instance ;  which, 
after  having  grown  with  great  vigor  for  a  few  years  ceases  to  do  well  on 
the  same  land,  which  is  hence  said  to  be  "clover  sick;"  although  the 
land  is  far  fiom  being  exhausted,  as  is  shown  by  the  fact  that  other  crops 
are  produc^ed  on  it  in  gieit  abundance. 

Clover,  like  tobacco,  withdraws  a  large  amount  of  potash,  lime,  &c., 
&C.,  from  the  soil.  Clover  hay,  according  to  Dr.  Emmons,  gives  5.66 
per  cent,  of  ash  ;*  which  is  of  such  a  composition  that  a  ton  of  the  clover 
hay  takes  from  the  soil  in  which  it  has  been  grown,  the  following  quanti- 
ties of  its  essential  ingredients : 

Pounds. 

Potash - 32.153 

Soda - 18.394 

Carbonate  of  lime 38.378 

Magnesia 4.^70 

Phwtphares - - -. 25.ft44 

Sulphuric  acid --  '6*^5 

Chlorine - - 2.2d8 

SUiea _ 1.'054 

«  Natural  History  of  New  York,  AgneuUwr^,  part  V,  page  80. 
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Clover,  like  tobacco,  or  any  other  quick  growing  plant,  consumcB  very 
rapidly  the  soluble  or  immediately  avcdldbU  portion  of  the  soil.  Clover 
may  be  made  to  exhaust  the  soil,  by  cutting  and  taking  it  off  the  land 
in  large  hay  crops ;  or  it  may  be  made  to  enrich  its  suriace  by  grazing 
it  down  by  hogs  or  cattle ;  when  the  salts  are  mainly  restored  to  the  soil 
in  the  excretions  of  the  animals;  or  by  plowing  it  under  as  a  green 
manure.  At  all  events,  the  large  roots  of  this  plant  are  always  left  to 
decay  in  the  soil,  and  tend  greatly  to  enrich  the  sur&ce  and  increase  its 
quantity  of  soluble  nutritious  matters ;  whilst  in  the  case  of  the  tobacoo 
crop,  the  whole  plant  is  removed,  and  the  soluble  portion  of  tiie  soil  is 
thus  rapidly  diminished.  Clover,  grazed  and  plowed  in,  may  be  advan- 
tigeously  employed,  in  rotation  with  the  tobacco  crop,  to  sustain  the  fer- 
tility of  the  soil,  and  special  manures,  as  lime,  plaster  of  paris^  wood 
ashes,  bone  dust,  or  super  phosphate  of  lime,  with  guano  or  other  animal 
manures  intended  to  benefit  the  tobacco  crop,  might  very  well  be  appUed 
to  the  previous  clover  crop. 

It  has  been  proposed  to  restore  the  fertility  of  tobacco  soil  by  giving 
it  top-dressings  of  nitre  (nitrate  of  potash;)  but  tibis,  as  might  have 
been  expected,  has  not  been  found  effectual  in  practice.  By  studying 
the  composition  of  the  ashes  of  tobacco,  we  learn  that  Ume^  sulphuric 
acidy  and  other  isineral  ingredients,  are  necessary  to  this  plant  as  wdl  as 
potash ;  and  common  sense  tells  us  that  an  occasional  supply  is  not 
sufficient,  but  that  it  is  necessary  to  furnish  the  nutritive  materials  to  the 
plant  r^ularly  and  constantly  during  the  growing  season.  A.  compost, 
rich'in  potash,  lime^  magnesia,  phosphates,  sulphates,  chlorides,  and  soluble 
silica,  with  decomposing  organic  matters,  and  ammonia  salts,  or  other 
nitrogeiiou;S  compounds,  would,  theoretically,  supply  to  the  tobacco  plant 
all  that  is  necessaiy  to  its  growth  Such  a  mixture  is  contained  in  good 
guano,  (except  that  guano  is  deficient  in  potash,)  and  in  the  urine  and 
foeces  of  animals,  in  good  barn-yard  manure ;  but  it  is  found  that  the 
direct  application  of  such  manures  is  liable  to  injure  the  flavor  of  the 
tobacco,  although  they  may  cause  a  heavy  growth.  There  is  no  doubt 
that  this  inconvenience  may  be  averted  by  applying  them  to  the  previous 
crop,  as  clover,  in  rotation  with  the  tobacco.  R^ular  irrigation  with  a 
weak  watery  solution,  or  mixture,  of  these  materials ;  especially  to  the 
young  plants ;  applied  to  the  soil  only  and  not  to  the  plants,  according 
to  the  Flemish  pmctice,  would  be  the  next  most  e£foctual  mode  of  supply- 


CHEMICAL  REPORT  OF  GEOLOGICAL  SURrET,  91 

ing  them^  and  would  cause  a  strong  growth  of  the  tobacco^  as  well  as 
maintain  tiie  productiveness  of  the  land.  But  this  mode  is  not  likely  to 
be  employed  in  this  region  at  the  present  tima  It  is  the  practice  with 
some  tobacco-growers  to  manure  the  hill  in  which  the  plant  is  grown  by 
throwing  in  a  handful  of  wheat  hraUj  which  by  its  speedy  decomposition 
famishes  much  ntrtritive  mineral  matter^  in  a  soluble  condition. 

The  stalks  and  roots  of  the  tobacco  should  in  all  cases  be  allowed  to 
decay  on  the  land  which  produced  them,  or  in  compost  heaps,  to  furnish 
it  with  manure ;  or,  if  burnt,  the  ashes,  which  contain  the  valuable  min- 
eral elements,  should  be  restored  to  the  soil  at  the  proper  season. 

On  examining  Table  VIIj  &c.,  of  the  tobacco  ash  analyses,  in  the  appen- 
dix, it  will  be  seen  that,  in  the  Mason  and  Bracken  county  tobacco,  gen- 
erally, there  is  a  deficiency  of  cfiloriney  as  compared  with  the  Havana 
and  Florida  tobacco.  It  might  be  well  for  some  intelligent  cultivators  to 
experiment,  by  irrigation  with  weak  solutions  of  chlorides;  especially 
chloride  of  ammonium  (common  sal  ammoniac)  and  the  chlorides  of  pot- 
assiumj  sodium,  magnesiumy  and  calcium^  (common  salt,  &c.,  &c.)  Tobac- 
co raised,  in  tHis  r^on,  dnectly  from  the  best  unported  Havana  seed^ 
although  like  its  parent  plant  at  first,  soon  loses  its  flavor  and  increases 
in  size.  Whether  this  deterioration  is  owing  to  the  properties  of  the  soil ; 
to  cUstance  firom  the  sea,  the  air  over  which  always  contains  marked 
traces  of  chlorine,  iodine,  and  bromine,  or  to  other  atmospheric  or  cli- 
matic conditions,  might  perhaps  be  ascertained  by  careful  and  judicious 
experiment. 

Under  the  head  of  Mason  County,  in  this  volume,  may  be  found  the 
analyses  of  other  tobacco  soils ;  and  in  the  appendix  are  recorded  the 
results  of  the  analyses  of  the  ashes  of  thirty  difierenfi  samples  of  tobacco 
firom  various  parts  of  the  State,  and  firom  Florida  and  Cuba,  as  well  as 
an  abstract  of  some  analyses  of  the  ashes  of  the  tobacco  leaf  and  stalk 
of  Massachusetts  and  Maryland,  made  by  Chas.  T.  Jackgon,  M.  D. 

No.  829 — Soil.    Labeled  "  Soil  from  Dr.  J.  P.  Bradford's  grape  farm 
near  Augusta,  Bracken  county j  Kg.    Lower  Silurian  formation^ 

Dried  soil  of  a  duiy-buflf  color. 

One  thousand  grains  of  the  aur-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  about  four  and  a  third  grcuns 
of  soluble  extract^  dried  at  212°  F.,  which  had  the  following 
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coMrosmoN,  tiz  : 

Orp:anicand  volatile  matters 0.700 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates .289 

Carbonateot'  lime 2.180 

Magnefiia .IJH) 

Sulphuric  acid - -  .928 

Potash - .063 

Soda Oil 

Silica - - 200 

Water  and  loss . .678 

4.330  graiof. 

The  air-dried  soil  lost  3.675  per  cent,  of  nwisturey  at  400°  R,  dried 
at  which  temperature  it  has  the  following 

COMPOSITION,  TIZ  : 

Organic  and  volatile  matters .-.-  7.419 

Alumina. - -- 5.990 

Oxide  of  iron -  6.975 

Carbonate  of  lime -  .871 

Magnesia 1.623 

Brown  oxide  of  manganese .260 

Phosphoric  acid .289 

Sulphuric  acid .033 

Potash - 1.164 

Soda _ .058 

Sand  and  insoluble  silicates __ 74.895 

Loss —  .430 

100.000 

A  soil  remarkably  rich  m  potash^  well  adapted  to  the  culture  of  the 
grape.  From  its  very  small  proportion  of  sulphuric  acid,  it  is  probable 
its  productiveness  may  be  increased  by  top-dressing  of  plaster  of  paris. 
In  the  appendix  to  this  Report  will  be  found  some  analyses  which  we  have 
made  of  the  Catawba  and  Herbemont  wine  of  this  region ;  with  remarks 
on  the  influence  of  wine  culture  on  the  fertility  of  the  soil,  &c. 

No.  830 — Soil.     Labeled  '^Clay  in  which  Indian  hones  are  fotmd  at 
Augusta^  Bracken  county ^  Ky.     Lower  Silurian  formation^ 

The  dried  sub-soil  or  under-clay  is  of  a  light  chocolate  color,  and  was 
found  to  contain  a  few  fi-agments  of  decayed  bones,  which  were  afted  out 
before  proceeding  to  the  analysis. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  three  and  a  half 
grains  of  drab  colored  extract ,  dried  at  212°  R,  which  had  the  follow- 
ing 
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COMPOSITION,  TIZ  : 

Organic  and  volatile  matters 0.200 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates .250 

Carbonate  of  lime _ _ 2.230 

Magneaia '449 

Sulphuric  acid .028 

Potash - .1»2 

Soda... .0H8 

Silica 246 

Loss .017 

3.670  graioa. 

The  air-dried  soil  lost  1.635  per  cent  of  moisture,  at  400°  F.,  and 
thus  dried,  had  the  following 

COMPOSITION. 

Organic  and  volatile  matters 3.497 

Alumina _ 3.360 

Oxide  of  iron 4.095 

Ciirbonate  of  lime .--- .496 

Mignesia .593 

Brown  oxide  of  manganese .145 

Phosphoric  acid .225 

Sulphuric  acid . .045 

Potash .319 

Soda .029 

Sand  and  insoluble  silicates 86.970 

Loss  ..- .227 

100.000 

The  phosphates  of  the  bones  do  not  seem  to  have  been  diffused,  in  any 
marked  manner,  through  this  sub-soil. 

No.  831 — Soil.  Labeled  "  Virgin  Soil;  James  DumvivarCs  land. 
Growth  smaU  tvhite  oak.  Lower  Silurian  formaiion.  Bracken 
county,  Ky^'^ 

Dried  soil  of  a  chocolate-grey  color.  Some  fragments  of  soft  ferru- 
ginous sandstone  were  sifted  out  of  it. 

No.  832 — Soil.  Labeled  ''Soil  from  an  old  field,  sixty  years  in  culti^ 
vation;  James  Dunnivan^s  farm,  adjoining  the  preceding,^^  4*c.,  ^c. 

Dried  soil  of  a  slightly  darker  color  than  the  preceding ;  containing 
some  fragments  of  soft,  ferruginous  sandstone. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested,  severally,  for  a  month  in  water  charged  with  carbonic  acid. 
The  amount  of  soluble  materials  extracted  is  as  follows : 
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Organic  and  Tolatile  matters . 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid . 

Potash, 

Soda 

Silica 

Loss 


Watery  extract,  dried  at  212°  F.,  (grains,) 


No.  83L 


Virgin  soil. 


0.666 
.150 
.530 
.166 
.037 
.067 
.029 
.197 
.175 


No.  832. 


Old  field  soiL 


2.017 


0.S83 
.047 
.680 
.096 
.022 
.052 
not  estimated. 
.081 
.129 


1.390 


The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows : 


Organic  and  Tolatile  matters 

Alumina 

Oxide  of  iron . 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese .. 

PhoHphoric  acid 

Sulphuric  acid 

Potash — 

Soda 

Sand  and  insoluble  silicates 
Loss . 


No.  831. 


Virgin  soil. 


5.931 
4.115 
3.435 
.170 
.836 
not  estimated. 

.254 

not  estimated. 

.190 

034 

84.695 

.340 


No.  832. 


Old  field  aoU. 


3.791 

3.465 

3.210 

.220 

.869 


.227 


.237 

080 

87.070 

.827 


Total 

Moistnre,  expelled  at  400^'  F.. 


100.000 


2.525 


These  soils  show  one  of  the  few  exceptions  which  we  have  found  to 
the  rule,  that  the  long  cultivated  soil  contains  less  of  the  ^sential  ele- 
ments of  v^etable  composition,  than  the  virgin  soil  of  the  same  locality. 
To  what  cause  this  apparent  anomaly  is  to  be  attributed,  we  do  not 
know,  in  the  absence  of  any  of  the  sub-soil,  which  did  not  come  to  hand. 

BREATHITT  COUNTY. 

No.  833 — Saline  Incrustation,  on  Sandstone^  called  ^nitri^  where 
found;  moutk  of  Troublesome  Creek.  Brought  by  Messrs.  Downie 
and  Lesquereux. 

This  was  found  to  be  g3rpsum,  or  sulphate  of  lime. 
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No.  834 — Coal.  Labeled  ^  Cannd  Coal,  Bound  Bottom,  Quicksand 
Creek;  three  or  four  miles  from  Jackson,  Breathitt  county,  Ky. 
Whole  thickness  of  the  bed  thirty-seven  inches ;  the  lower  twenty-one 
inches  being  cannel  cooHr 

A  dull  black  coal,  cleaving  in  layers,  with  a  satiny  lostre  on  the  cross- 
fractore.  No  fibrous  coal  between^  the  layers,  and  no  appearance  of 
pyrites.  Does  not  soil  the  fingers.  Resembles  Haddock's  cannel  coal,* 
but  contains  more  ash.     Specific  gravity  1.278.  . 

Over  the  spirit  lamp,  it  gave  out  much  flame ;  does  not  soften  much 
nor  agglutinate,  leaving  a  dense  coke. 

FBOZIMATE  ANALYSIS. 

vo°!fSrci;i".^t?biVm;i^:::::::::::;:::    uZl  toui  ^oiauu  matte™..    i4.7o 

100.00  100.00 


The  percentage  of  sulphur  in  this  coal  is  0.452. 


COMPOSITION   OF  THK  ASH  : 

Silica 11.584 

Alumina,  and  oxides  of  iron  and  manganese . . ... .  3.980 

Lime -- .215 

Miignesia - — — ... .240 

Phosphoric  acid . --. a  trace. 

Sulphuric  acid - .100 

Potash  and  soda  and  loss .281 


15.400 


To  test  the  oil-producing  power  of  this  coal,  one  thousand  grains  were 
submitted  to  distillation ;  the  heat  being  gradually  raised  to  a  dull  red 
heat,  and  the  products  collected  in  a  train  of  three  tubulated  receivers, 
with  a  bell-glass  to  collect  the  gas;  and  the  following  results  were 
obtained  : 

120.30  grains=860  cubic  inches  of  pretty  good  gas. 
273.09  grains  of  moderatelj  thick  crude  ou. 
30  00  grains  of  ammoniacal  water. 
576.70  grains  of  cellular  coke 


1000.00 


It  does  not  differ  much  firom  Haddock^s  coal  in  the  production  of  oil, 
but  yields  a  greater  measure  of  gas.  (See  Yd.  II,  p.  217,  of  these 
Reports.) 

*  S«e  Vol.  1,  page  354,  of  these  Reports. 
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No.  835 — Coal.  ^Cannd  Coal  from  Mr.  Souffles  coed  banh^  {three  feet 
thick,)  near  Jackson,  Breathitt  county,  Ky^  {Brought  from  Frank* 
fort  by  John  0,  Mason,  Esq,) 

Resembles  Haddock's  caanel  coal.  A  tougb,  pure,  dull-black  canuel 
coal.  No  fibrous  coal  between  the  irregular  layers.  Presenting  an 
approximation  to  the  bird's-eye  structure  in  some  pieces.  Specific 
gravity  1.219. 

Over  the  spirit  lamp  it  bums  with  much  flame ;  swells  a  little,  and 
leaves  a  dense  coke. 

rROXIMATS  ANALYSIS. 

VoturcombG;abre"m;uoV/::::^  52:q  ToUUola«lematte™.„         57.00 

LSgh!-p;Sa"4ri'^«:::::::::-:™     _^l  '^«"«~''* _^ 

100.00  100.00 


The  percentage  of  sulphur  was  found  to  be  1.513. 


COMrOSITION  OF  THE  ASH. 

Silica— - 1.524 

Alumina,  and  oxides  of  iron  and  manganese ... 1.9*^0 

Lime .417 

Magnesia .199 

Phosphoric  ncid_ - trace. 

Sulpharic  acid .240 

Potash .336 

Soda - - .142 

Loss .062 


4.900 


Submitted  to  destructive  distillation,  for  the  estimation  of  its  oil-pro- 
producing  power,  the  following  results  were  obtained,  viz : 

IN   THE   1000   ORAIIfS. 

Prettj  good  ea8,  and  loss 134  graiii8=B675  cubic  inchM. 

Moderately  thick  crude  oil 364      ** 

Ammoniacal  water .. 36      ** 

Dense,  porous  coke 466     " 

1000 

In  round  numbers,  it  yields  about  one  third  of  its  weight  of  crude  oil, 
besides  a  considerable  quantity  of  good  illuminating  gas.  The  coke 
which  is  left  will  prove  an  admirable  fuel.  No  doubt  it  could  be  profita- 
bly worked  for  coal  oil,  of  which  it  yields  fully  as  much  as  the  Breckin- 
ridge coal.  As  this  coal  does  not  confciin  large  percenbiges  of  sulphur 
and  ash,  the  gas  from  it  might  be  easily  purified  for  illuminating  pur- 
poses, and  the  coke  could  be  doubtless  employed  for  foundry  purposes. 
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BRECKINRIDGE  COUNTY. 

No.  836 — Sandstone.     Loaded  ^  White  Sandstone.    Cut  of  the  Breck- 
inridge Coal  Coynpany^s  Railroad^  Breckinridge  county,  Ky^ 

A  very  friable  sandstone ;  easily  crushed  in  the  fingers  into  small 
clear  grains  of  sand,  with  a  few  minute  dark-colored  specks  and  small 
scales  of  mica.  Appears  to  have  no  cement  to  hold  the  grains  of  sand 
together. 

Dried  at  212°  it  lost  0.01  per  cent  of  moisture.  Heated  to  redness, 
it  lost  0.50  per  cent,  of  water  more. 

COMPOSITION,  DRIED   AT  212^   F. 

Sand  and  insoluble  silicates - 98.340 

Alumina  and  oxides  of  iron  and  manganese .580 

Lime a  trace. 

Magnesia 266 

Phosphoric  acid , a  trace. 

Sulphuric  acid . -•  .049 

Potash I  . 

Soda \  ^'^^ 

Water  and  loss .772 

JOO.J)00 

A  sandstone  pure  enough  to  be  employed  in  the  manufacture  of  white 
glass.     It  would  be  quite  refractory  in  the  fire  also. 

Another  specimen  was  sent  to  the  laboratory  labeled  "  White  Sand- 
stone.  Tar  Springs,  Breckinridge  county,  base  of  coal  measures,^^  which 
seems  to  be  identical  with  this. 

No.  837 — Soil.  Labeled  ^^Disintegrated  Limestone,  forty  feet  below  the 
base  of  tlie  miUstone  grit,  near  the  head  of  Sinking  Creek,  Breckin- 
ridge county,  Ky.  No  plant  or  tree,  nor  even  moss,  grows  where  this 
rock  furnishes  any  considerable  portion  of  the  soiL  Growth,  on  the 
top  of  the  sandstone,  black  jack,  and  white  and  red  oak ;  on  the  face 
of  the  limestone,  post,  and  white  oak  and  black  jack  and  a  coarse 
grass.^^     {Sent  by  Mr.  S.  S.  Lyon.) 

This  dried  soil  oi:  powder  is  of  a  greenish-grey  color. 

One  thousand  grains,  air-dried,  were  digested  for  a  month  in  water 
charged  with  carbonic  acid,  to  which  it  gave  up  more  than  seven  grains 
of  soluble  extract,  of  a  whiteish-grey  color,  dried  at  212°  F.,  the  composi- 
tion of  which  was  found  to  be  as  follows,  viz : 
13 
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Organic  and  rolatile  matten « . .. ............. 0.417 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .  064 

Sarbonateoflitne... *- 6.297 
[agnesia . .. . . . . ...... ..  .088 

Sulphuric  acid .^^^ . . «-. ...not  estimated. 

Potash .032 

Soda - -.-- — .028 

Silica 089 

7.015  grains. 

The  air-dried  powder  lost  6.25  per  cent,  of  moistare  at  the  tempera- 
ture of  400°  F.    Thus  dried^  its  composition  is  as  follows,  viz : 

Organic  and  rolatile  matters « • . .... . .. 1.839 

Alumina,  and  oxides  of  iron  and  manganese . . 2.510 

Carbonate  of  lime — -. .- -.        60.050 

Carbonate  of  magnesia ..  .101 

Phosphoric  acid  . . ........ . ........................  .030 

Sulphuric  add . .... . .. .  .084 

Potash 217 

Soda : - 061 

Sand  and  insoluble  silicates ........ .       34.580 

Loss ^.... - 528 

100.000 

The  principal  peculiarities  in  chemical  composition,  presented  by  the 
analysis  of  this  disintegrated  limestone,  are  the  very  large  proportion  of 
earbonate  of  lime  and  the  small  amount  of  phosphoric  add  present; 
with  quite  a  moderate  quantity  of  organic  and  volatile  matters.  The 
carbonated  water  dissolves  a  large  quantity  of  the  carbonate  of  lime, 
caufflng  the  soluble  extract  to  appear  proportionately  great 

This  very  large  amount  of  carbonate  of  lime  and  paucity  of  phos- 
phoric acid  appear  to  be  unfavorable  to  vegetable  life ;  whilst  the  peculiar 
physical  condition  of  this  soil  contributes  to  prevent  the  healthy  growth 
of  v^tables  upon  it.  Some  remarks  by  Dr.  Owen  on  a  soil  of  this  char- 
acter, in  Vol.  I,  pages  81  and  82,  wotdd  seem  to  apply  well  in  this 
instance  also. 

The  rock  next  described  is  the  limestone  from  whence  it  is  derived. 

No.  838 — ^Limestone.  Lahded  "  Grey  Sandy  Limestone,  from  which  the 
above  disintegrated  limestone  was  derived,  Breckinridge  counipj  Ky^ 
{Sent  by  S.  S.  Lyon,  JSsq.) 

A  dull,  light-grey,  granular  limestona  Dried  at  212^  F^  it  lost 
0.10  per  cent  of  moisture,  and  has  the  following 
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coMPOtrriON,  viz : 

Carbotaate  of  lime , ••....  80.680 

C«rbonate  of  magneftia . 1.473 

Alumina,  and  oxides  of  iron  and  maoganese 1.580 

Phosphoric  acid . . . a  trace. 

Salphorie  acid .16i 

Potash .398 

Soda _ .090 

Sllex  and  insoluble  silicates 15.S80 

Loss 1 .033 

100.000 

This  limestone  contains  less  phosphoric  acid  than  is  usual  in  rocks  of 
tins  kind.  Had  it  a  larger  proportion  of  carbonate  of  magne^  it 
might  be  a  good  hydraulic  limestone. 

No.  839 — Soil.  Labeled  "  Virgin  Soil^  from  Mr.  DenCs  la$id,  two 
miles  north  of  the  base  line;  one  mile  west  of  Sinking  Creekj  Breck- 
inridge county^  Kg.  The  waste  of  the  limestone  200  feet  below  the 
base  of  the  millstone  grit.  Hillside  with  a  capping  of  the  lowest  sand* 
stone  of  the  millstone  grit;  twenty  feet  of  which  rest  on  the  top^ 
{Obtained  by  S.  S.  Lyon,  Esq.) 

Dried  soil  of  a  dark  umber-brown  color. 

No.  840 — Soil.  Labeled  ^Subsoil  of  the  preceding.  Mr.  Denfi 
farm^^  ^Cj  4rc. 

Dried  soil  of  a  rich  light  orange-brown  color. 

No.  841 — Soil.    Labeled  "  Virgin  Soil,  farm  of  Mr.  Davis,  on  Sugar 

.  Camp  Creek,  Breckinridge  county,  Ky.     Geological  position;  forty^ 

eight  feet  above  the  top  of  the  Tar  Spring  sandstone.    Probably  the 

waste  of  the  second  limestone  above  the  base  of  the  ttdUstone  grit,  and 

of  the  sandstone  above^    {Sent  by  S.  S.  Lyon,  Esq^ 

Dried  soil  of  a  dark-grey  color. 
No.  842 — Soil.    Labeled  "  Sub-soil  of  the  preceding.    Farm  of  Mr» 
Davis,''  ^c 

Dried  soil  of  a  greyish-buff  color. 

No.  843 — Soil.  Labeled  "  Soil,  from  a  field  fifteen  years  in  adtivo- 
tion,  farm  of  Mr.  Davis,  ^c  Same  Geological  position  as  the  two 
preceding^''  Sfc. 

Dried  soil  of  a  greyish-buff,  or  dirty-yellowish  color. 
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No.  844 — Soil.  Labeled  ^^  Sub-soil  of  the  preceding.  Farm  of  Mr. 
Davi'Sy''  ^c. 

Dried  soil  of  a  rich  brownish-bufi'  color,  darker  than  the  preceding. 

No.  845 — Soil.  Labeled  "Soil  from  Mr.  Alexander  Jones'  famiy  near 
the  Litchfield  and  Big  Spring  road.  Geological  position:  above  the 
lowest  sandstone  of  the  millstone  grit.  Forest  growth,  black  oak, 
hickory  y  post  and  jack  oak.  Under-growtK  hazel,  sassafras,  and  some 
black  gum.  Fine  tobacco  land;  but  said  not  to  wear  well.  On  the 
nearly  level  plateau  lying  betioeen  the  heads  of  Sinking  Creek  and 
the  small  brandies  of  Rough  Creek,  Breckinridge  county,  KyP 
{Sent  by  S.  S.  Lyon,  Esq.)] 

Dried  soil  of  a  light,  yellowish,  umber  color. 

No.  84C — Soil.  Labeled  ^'Sub-soil  of  the  preceding.  Mr.  Alexander 
Jones*  farm,^''  ^c,  ^c. 

Dried  sub-soil  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  these  eight  soils,  thoroughly  air-dried, 
were  digested  severally  for  a  month,  in  water  charged  with  carbonic  acid. 
The  analyses  of  the  soluble  materials  thus  extracted  from  the  soils  are 
given  in  the  following  table,  viz : 


Organic  A  Tolatile 

matters 

Alumina  a  oxides 
of  iron  and  man- 
ganese and  phos- 
phates   

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potash 

Soda _. 

Silica 

Loss 


Watery  extract, 
dried  at  212®  F., 
(grains) 


No.  839. 

Virgin 
Soil. 


0.753 


.147 

5.040 
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No.  840. 
Sub-soil. 


0.250 


.046 
.747 
.055 


No.  841.' No.  842 

Virgin  i  Sub-ioil. 
Soil. 


0.500 


.131 

1.197 

•133 


0.263 


.081 
.263 
.101 


.075 
.025 
.200 
.372 


.025 


.131 
.046 


.050 
.046 
.156 
.137 


.087 
.017 
.264 
.041 


6.823 


1.300 


2.350 


1.117 


No.  '843. 

No.  844. 

No.  845. 

Old  field 

Sub-Boil. 

Soil. 

Soil. 

0.300 

0.377 

1.100 

.107 

.081 

.230 

.563 

.347 

.797 

.101 

.096 

.160 

.028 

.028 

.062 

.079 

.061 

.055 

.013 

.028 

.025 

.230 

.131 

.180 

.045 

.091 

1.466 

1.149 

2.700 

No.  846. 
Sub-eoil. 


0.390 


.047 
.130 
.086 
.Old 
.026 
.022 
.097 
.007 


0.8S3 


The  composition  of  these  soils,  dried  at  400°  is  given  in  the  following 
table: 


•  •  • 
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Organic  A  volatile 

matters 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown    oxide    of 

manganese 

Phosphoric  acid.. 

Sulphuric  acid 

Potash.. 

Soda 

Sand  and  insoluble 

silicates 

Loss . 

Total- 


Moisture,  expelled 
at  400<»  F 


No.  839. 

No.  840. 

No.  841. 

Virgin 
SoU. 

Sub-soil. 

Virgin 

Soil. 

8.411 

4.407 

5.141 

5.240 

6.590 

2.315 

4.838 

4.460 

2.535 

1.880 

.570 

.420 

.830 

.559 

.366 

.345 

.120 

.120 

.130 

.152 

.160 

.076 

.016 

.059 

.434 

.378 

.118 

.099 

.178 

.032 

77.495 

82.270 

88.810 

.222 

.300 

100.000 

100.000 

100.076 

4.000 

3.000 

1.775 

1 

No.  842.'No.  843.'no.  844 

Sub-soil.  Old  field.  Sub-soil. 
Soil. 


3.513 

3.740 

3.970 

.195 

.474  j 

.195  ! 
.094  ! 
.033 

.198 ; 

.078  I 
I 
87.120  I 
.390 


2.942 

3.215 

2.335 

.145 

.488 

.095 
.085 
.028 
.183 
.050 

90.930 


100.000     100.496 


1.975:      1.425 


3.678 

5.165 

5.085 

.220 

.542 

.070 
.095 
.033 
.347 
.113 

83.720 
.932 


No.  845.  No.  846i*    / 


100.000 


Soil. 

Sub-soil. 

5.136 

3.609 

2.615 

5.315 

2.935 

4.010 

•170 

.110 

.345 

.392 

.195 

.170 

.095 

.095 

.055 

.041 

.119 

.327 

.033 

.041 

87.645 

85.220 

.657 

.670 

100.000 

100. 0€0 

2.350 


Soil  No.  845  contains  too  little  limey  potash^  and  phosphoric  and 
sulphuric  adds,  and  gives  too  small  a  quantity  of  soluble  matter  to  the 
carbonated  water,  to  prove  a  very  good  or  durable  tobacco  soil.  The 
sub-soil  contains  more  potash  than  the  surface  soil. 

(In  the  appendix  to  this  Report  will  be  found  analyses  of  the  ashes  of 
Indian  com  and  tobacco  &om  this  county.) 

BULLITT  COUNTY. 

No.  847 — Sandstone.     Ldbded  "  Building  Stone.    Knob  at  BuMitt's 
Licky  BulUtt  oounit/y  Ky^ 

A  dull,  dirty  grey-buflF  and  greenish-grey,  rather  friable  stone.  Does 
not  look  like  a  good  building  material,  but  may  possibly  harden  by 
exposure  to  the  weather. 

COMPOSITION,  DRIKD  AT  212^    P. 


Sand  and  insoluble  silicates 

Alumina,  and  oxides  of  iron  and  manganese 
Lime . . 


Magnesia 

Phosphoric  acid  .. 

Sulphuric  acid 

Potash -- 

Soda 

Water  and  loss... 


90.380 

5.660 

a  trace. 

.800 

.118 

.231 

.463 

.142 

2.206 

100.000 


••  • 


Dried  at  212°  F.,  it  lost  0.60  per  cent  of  moisture. 


•  •  • 


*     • 
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.••.tlo.  848 — Soil.    Leaded  ^  Virgin  SoiLfram  woods  west  of  the  Lotds- 
/; ' '    viUe  and  Nashville  railroad^  and  north  of  the  Gc^  o'  the  Knobs,  on 
H.  C.  PinddVs  farm,  in  BvJUtt  county y  Ky.    Sub-soil  resting  on  the 
Devonian  Black  Slate  formation,^^     {Se7it  by  H.  C.  Pindelly  £sq.) 

Dried  soil  of  a  light-chocolate  color.  Some  qoartzose  and  ferrugin- 
ous fragments  were  sifted  out  of  it 

No.  849 — Soil.  Labeled  ^Soil  from  a  garden,  near  the  ^Gc^  o*  the 
Knobs^  which  has  been  cleared  twelve  years,  and  badly  cultivated  as  a 
Hruck  paich^  or  vegetable  garden;  mostly  in  com.  On  H.  C.  Pith 
delCs  farm,  Bullitt  county,  Ky^^ 

This  garden  adjoins  the  woods  from  which  the  preceding  specimen  of 
soil  was  taken.  It  has  a  clayey  sub-soil,  resting  on  the  black  slate.  The 
dried  soil  resembles  the  preceding,  but  is  a  slight  shade  darker  in  color. 
Some  quartzose  and  ferru^nous  fragments  were  sifted  out  of  it  with  the 
coarse  sdve.  • 

No.  850 — SoEL.  Labeled  ^^Sub-soil,  from  the  same  hole  as  the  preced- 
ing sample.     H.  C.  PindetCs  farm^^  4*c,  ^c. 

Dried  sub-soil  of  a  dirty-buff  color. 

No.  851 — Soil.  Lcibded  ^Virgin  Soil,  from  Blue  Lick  Bun  bottom, 
on  the  Brook's  Road  from  Louisville  to  ShqpardsviUe.  H.  C.  Pin- 
deWsfarm,  ^c." 

Dried  soil  of  a  grey-brown  color ;  considerably  darker  than  the  two 
preceding  soils.  A  considerable  amount  of  somewhat  rounded  fragments 
of  quartzose  and  ferruginous  rock  were  sifted  out  of  it  with  the  coarse 
sdve. 

No.  852 — Soil.  Labeled  ^'Virgin  Soil,  from  the  top  of  the  hill,  north 
side  of  Blue  Lick  Run.  H.  C.  PindelTs  farm,  ^c,  Bullitt  county, 
Kyr 

Dried  soil  of  a  buff-grey  color.  Some  fragments  of  quartzose  and 
ferruginous  rocks,  somewhat  rounded,  were  sifted  out  of  it 

No.  853 — Soil.  Labeled  ^  Soil  from  afield  adjoining  the  woods  from 
whidi  the  next  preceding  sample  was  taken.  The  field  has  been  cleared 
about  twenty-five  years,  and  has  been  cultivated  until  within  the  last 
seven  years,  when  it  has  been  Humed  ouV  H.  C.  PindclPi  farm, 
^c,  Bullitt  county,  KyP 

Dried  soil  of  a  darker  color  than  the  precedmg.    A  considerable  quan* 
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tity  of  Irsgments  of  dark  fenrugiaoua  BandstFone  wes  uftod  out  of  it  with 

the  ooATEe  save. 

No. 854 — Soil.    Labded'^ Sub-toil  of  ^e preceding;  reeting  on  aand- 

stone  with  nttggeig  of  quartz  inter^ersed  through  it.     H.  C.  PindeWs 

ftmn,  4*c." 

Dried  soil  of  a  light  grey-buff  color.  Soma  fragments  of  dark  ferra- 
ginoos  B&ndstoiie  were  aifled  out  of  it 

(These  soils  were  collected  by  H.  C.  Pindell,  Esq.) 

One  thoosand  grains  of  each  of  these  soils,  thoroughly  ur-dried,  were 
digested,  severally,  for  a  moDth,  in  water  charged  with  carbonic  acid. 
The  ioluble  materials  extracted  from  each,  by  tiiis  process  are  dotted  in 
the  following  table,  viz ; 


■DiingiDme  «  {duMpbalei. 

Cjirboiiiile  of  lime 

MitjniMia 

Sulphuric  acid 

Fotasfa — 


No.  84S. 


9.684       3. BOS 


.Vd.  851.  No.  BS3.No.  B53. 

Vii^Q    Old  field 


The  con^osUion  of  these 

seven  soils  is  as  follows,  viz : 

No.  848. 

No.  849.|no.  650. 
GtrdsD  [Sub-Mil- 

Soil.    1 
5.143  I    8.591 

No.  851. 

No.  859. 

Virgin 
Soil. 

3.674 
9.390 
3.990 

«tr«M. 
.451 
.145 
.129 

No.  853. 

Old  field 
Soil. 

6.897 
4.065 
4.165 

.395 

!l4S 
.159 

No.  SM. 
inlndl. 

Orguilo  A  Tolktil*  mattcM. 

9.159 
3.540 
3.875 
.910 
.416 
.071 
.309 
.059 
.356 
.037 
86.070 
.098 

7.033 
3.840 
5.840 
1.691 
1.643 
.110 
.281 
.050 
.311 
.170 
80.990 

3.961 

Orideof  Iron 

CarboiuU  of  lioM 

BrawD  oiido  of  BMiigMins 

3.1S5 
.971 
.431 
.131 
.150 
.065 
.917 
.069 
87.345 

4.840 
.170 
.563 
.070 
.197 
.033 
.978 
.005 
84.110 

5.3H 

.569 

.195 
.094 

potlSh :::::::::;: 

Sod> „ 

SutdudiMoluble^UMte* 

.040  1       .132            .081 
88.745  i  84.395       83.395 

Totol. 

100.000 

100.444 

100.996 

101 .019 

100.000 

100.193 

100.000 

IIdrt«.«p'drtSl9*F- 

S.0T5 

i.en 

S.550 

S.465 

S.7IS 

3.S» 

S.10» 
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These  soils,  if  well  drained,  and  judiciously  managed,  ought  to  yidd 
profitable  harvests.  They  are  well  adapted  to  the  growtii  of  Indian 
corn,  to  the  culture  of  the  grape,  or  the  peach,  &c.,  &c.  The  limestone 
and  sofb  shales,  in  this  neighborhood,  some  analyses  of  which  follow, 
might  be  employed  to  restore  some  of  the  essential  ingredients  which  are 
removed  in  the  crops  or  naturally  deficient  in  some  of  the  soila  Soil 
No.  852  in  particular,  would  no  doubt  be  benefited  by  liberal  top-dress- 
ing of  slacked  lime.  The  sub-soil  No.  854,  being  quite  rich  in  potash^ 
might  with  great  propriety  be  mixed  with  the  sur&ce  soil  by  means  of 
deep  plowing,  or  the  sub-soil  plow.  Top-dressings  of  the  black  slate  of 
this  neighborhood,  afler  it  has  been  disintegrated  by  exposure  to  tihe 
weather,  will  also  tend  to  increase  the  proportion  of  potash  in  the  soil, 
and  aid  in  the  production  of  herbaceous  crops,  potatoes,  fruits,  &c. 

No.  855 — Shale.  Labeled  ^Black  {Devomati)  Shdeyfrom  the  Gap  o* 
the  Knobs  ;  on  H.  C.  PindelCs  farm^  BuUitt  county ^  Ky^''  {Sent  by 
H.  C.  PindeUj  Esq.) 

A  dark,  umber-colored  shale ;  not  adhering  to  the  tongue.  Dried  at 
212°  it  lost  0.90  per  cent  of  moisture,  and  has  the  following 

COMPOSITIOlf  : 

Alumina  and  oxides  of  iron  and  manganese , .. . .  12.7525 

Lime . . . .. - - 1 .468 

Magnesia . •  .367 

Phosphoric  acid .246 

Sulphuric  acid 3.830 

Potash rrsTi 

Soda 217 

Sand  and  insoluble  silicates 69.420 

Bituminous  matterSi  water,  &c. - • - 12.040 

101.574 

In  this  shale  the  sulphur,  estimated  in  the  above  table  in  the  form  of 
sulphuric  acid,  is  mainly  combined  with  iron  as  sulphuret  of  iron.  The 
oxidation  of  these  two  ingredients  accounts,  in  part,  for  the  excess  ob- 
served in  summing  up  the  analysis.  If  this  shale  is  easily  disintegrated 
by  exposure  to  the  frosts  and  other  atmospheric  agents,  as  is  possible, 
it  would  be  valuable  as  a  top-dressing  to  the  poor,  thin  lands  of  this 
region. 

No.  856 — ^Magnesian  Limestone.    Labeled  ^'lAmesione  found  under  the 
two  preceding  soils,  Nos.  853  and  Sbiyfrom  H.  C.  PindeWs  farm^ 
BuUitt  county,  Ey^     {Sent  by  H,  C.  Pindett,  Esq. 
A  compact  grey  limestone ;  containing  many  fossil  remains  \  as  small 

encrinital  stems,  &c.,  &c.    Belon^ng  to  the  Upper  Silurian  period. 
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No.  857 — ^Maonesian  Limestone.  Labeled  ^Limestone  from  the  linm 
quarry  on  H.  C.  PinddCs  famiy  BuUitt  county^  Ky^^^  allowing  the  two 
varieties  of  limestone  taken  from  the  same  quarry. 

A  portion  is  of  a  dull  bluish-grey  color ;  the  adjoining  layer  is  yellow* 
ish-grey ;  both  are  fossiliferous  and  dull^  except  from  the  presence  of 
some  &cets  of  calc.  spar.     Upper  Silurian  formation. 

No.  858 — ^Limestone.  Labeled  ^  Limestone  found  in  large  lumps  under 
the  soily  on  H.  C.  PindelC s  farm,  BuUitt  county  Ky^ 

Encrinital  (sub-carboniferous  ?)  limestone ;  a  detached  mass. 

The  composition  of  these  three  limestones^  dried  at  212^  F.,  is  as  fol- 
lows : 


No.  856. 
Mag'n  limestone. 


Carbonate  of  lime 

Carbonate  of  ma^esia...... 

Alumina,  and  oxides  of  iron  and  man 
ganeM  — ........................ 

Phocpboric  acid ....' • 

Sulphuric  acid — 

Poush  —. - 

Soda 

Silex  and  insoluble  silicates.. 

Water  and  loss 


50.980 
37.747 

2.700 

a  trace. 

not  estimated. 

.463 

.226 

6.380 

1.504 


No.  857. 
Mag'n  limestone. 


52.880 
37.577 

1.640 

trace. 

.067 

.270 

.198 

5.980 

1.388 


loe.ooo 


100.000 


No.  858. 
Limestone. 


93.600 
3.314 

.780 

traoe. 

not  estimated. 

.297 

.090 

1.980 


100.061 


No.  856  would  most  probably  be  the  best  limestone  for  agricultural 
purposes^  whilst  No.  858  will  make  the  whitest  lime.  A  little  more  silex 
in  these  magneoan  limestones  would  make  them  hydraulic  limestones ; 
indeed,  as  they  are,  they  may  yidd  a  lime  which  may  set  well  under 
water,  if  it  be  mixed  with  the  proper  quantity  of  clean  sand. 

CAMPBELL  COUNTY. 

No.  859 — ^Impube  Lmontte.    Leaded  ^  Bog  Iron  Ore,  Yeton  fanoy 
southern  part  of  Campbell  county,  Ky^ 

Irregular  grains,  and  portions  of  dark  brown  limonite,  cemented  into 
a  porous^  friable  mass  by  a  dirty  brownish-yellow  ocherous  clay-like  sub- 
stance.   Adheres  to  the  tongue.    Powder  of  a  dirty-brown  color. 

Dried  at  212°  R,  it  lost  4.90  per  cent  of  moisture. 
14 
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COHPOSITIO:f,  DKIED  AT  212^   F. 

Oxide  of  iron • IB. 600 

Alumina ... — .. .  ... .. ....... .  6*920 

Cart>onute  of  lime  --. . ... ..... .-.-  ..........  .S>^0 

CHrbuiMte  of  rnHgiie^^iu . . ... ..... ... 2.?96 

Brown  oxide  of  mauguiie-e . .- -— .- .  3.4*0 

Phosphoric  acid . . . ......... —  .950 

Sulphuric  acid . .. .....,..—.. ...  .269 

Potash .596 

Soda ,(103 

Sand  and  insoluble  silicates. ...... .- ....... .....  61 .2->0 

Combined  water... .... . .. ....... ....... •  6.5tK) 

Loia ^  .026 


lUO.OtK) 


Too  poor  and  impure  to  be 'employed  with  advantage  as  an  iron  ora 

CARTER  COUNTY. 

No.  860 — LiMONiTE,  Including  Carbonate  of  Ibon.  Labeled  ^^Red 
Kidney  Ore^  {No.  1*,)  from  the  Slar  Furnace^  Carter  cminttfy  Ky^ 
{Sent  by  Messrs.  Lampton^  Nicholl  4*  Co.,  the  proprietors.) 

An  in-^ular,  rounded  mass ;  exterior  layers  of  brownish  and  ydlow- 
ish  limonite,  which  adheres  slightly  to  the  tongue ;  interior^  an  iiregular 
nucleus  of  fine-grained  carbonate  of  iron.  Some  of  the  exterior  portion 
was  taken  for  analysis.  The  powder  of  which  is  of  a  brownish-yellow 
color. 

No.  8C1 — LiMONrrB.    Labeled  ^Limestone  Ore^  {No.  5,)  Star  Fumace^^ 

A  brownish  and  yellowish  ore.    Powder  of  a  ydlowish-brown  color. 
No.  802 — LmoNrrE.    Labeled  ''Black  Ore,  {No.  6,)  Slar  Furnace^  i*c^ 

A  dark-colored,  fiLible^  porous  ore;  a  nodular  mass,  with  a  soft^ 
brownish-yellow,  ochreous  nucleus.     Powder  brownish-black. 

No.  8G3— LiMONTTE.     Labeled  ''Yellow  Kidney  Ore,  {No.  7,)  Star  Fur- 

An  irregular  mass,  composed  of  dense,  dark-brown,  curved,  layers ; 
which  do  not  adhere  to  the  tongue ;  inclosing  cavities,  generally  filled 
with  soft,  brownish-yellow,  ochreous  ore.     Powder  yellowish-brown. 

•  Tbo  numbera  in  brackets  wero  attached  by  Messrs.  LamptoD,  NicboU  &  Co. 
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No.  864 — ^LnioNTTE.     Labeled  ^^Liniestone  Ore^  {No.  8,)  Star  Fuf^ 

A  dirk,  rust-red,  and  dark  purplish  ore ;  moitled  with  lighter  colored. 
Porous ;  adhering  to  the  tongue.     Powder  of  a  red  color. 

The  composition  of  these  limoni::e  ores,  dried  at  212°  R,  is  as  follows : 


Oxide  of  iron ... .... 

Aliim'iia — 

Carbonate  of  lime .— 

Mignesi.i 

B  own  oxide  of  minganese 

Paii8r>lioric  acid . 

Sulptiuiic  acid  . . . 

Pitash 

ShI.1 

Si'cx  aniJ  insolubie  silicatca 

CmibiiieJ  water... . 

Lifti .--- 


Total 


Moisture  expelled  at  212^ 

Pereentajra  of  metallic  iron 


No.  860. 
(No   I.) 


No.  861. 

rNo  5.) 


Rcdkiduej  L:m(r4>toue 
Oi-c. 


No.  8G2. 

(No.  6) 
Black  ore 


69.740 
1.6cJ0 
trace* 
I.IU 
1.7^0 

.572 

.^270 

tr.ico. 

11.  HM) 

la.bori 


i.bor) 

.32!  { 


43.7^0 

l.:^^'0 

1.8^0 

2.291 

.46) 

.374 

.CI2.5 

19.3bO 

9.726 


39.440 

.2-^0 

1.8O0 

.8.^6 

39.C77 

2.101 

not  estimM 

.270 

.039 

1.3t0 

14.3U0 


No.  863. 
(Nu.  7.) 


No.  864. 
(No.  8.) 


YeK  kidney  Limestone 
Ore.  Ore. 


100.01)0 
2.20:) 


4:^.840 


10).  000 

1011.123  I 

2.000 

3.700  . 

30.666 

27.(i2J 

73.872 
.720 

a  tmcc 
.999 
1.2t0 
1 .26"^ 
.647 
.3b6 
.132 

12.9^0 

10..S0O 
.216 

100.000 

1.74^) 


6d.f60 
.980 

6>80 

2.444 
.:ii<0 

1.140 

.6eil 

.231 

.('.57 

10.^40 

6.7(0 
.787 


lOfi.OilO 


1. 100 


49.633 


43.239 


The  purest  of  th2se  ores,  and  that  which  will  yield  the  toughest  iion, 
is  the  ''red kidney  ore','  No.  860,  (No.  1.) 

The  "black  ore,*'  No.  8G2,  (No.  G,)  is  peculiar  in  containing  as  much 
oxide  of  manganese  as  oxide  of  iron.  It  owes  its  dark  color  to  the 
former  oxide.  The  oxide  of  mang  inese  is  supposed  to  Le  useful  in  ores 
which  are  smelted  for  the  manufacture  of  steel.  It  unites  readily  with 
earthy  matters  at  a  high  bait  and  forms  quite  a  fluid  "  cinder."  This 
black  ore  contsiins  so  much  phosphoric  acid,  however,  that  it  is  probable 
good  tough  steel  metal  could  not  be  made  from  it. 

Ore  No.  861,  (No.  5,)  contains  a  considemble  proportion  of  carbonate 
of  lime,  and  hence  would  require  very  little  limestone  to  flux  it;  but  this 
also  contains  so  much  phosphoric  acid,  that  the  iron  made  from  it  would 
probably  be  brittle  or  "* cold-short;'*  it  would,  however,  be  quite  thin 
when  melte(i,  and  hence  would  make  sharp  castings.  This  injurious 
ingredient,  which  exists  in  too  large  proportion  iu  most  of  the  above 
ores,  can  be  partly  removed,  in  smelting,  by  the  use  of  an  excess  of 
good  limestone  and  of  pure  argillaceom  matter^  such  as  pure  clayi  &aj 
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the  alumina  of  which  tends  to  combine  with  the  phosf^oric  acid,  and  to 
carry  it  off  in  the  cinder.  The  limestone  and  clay,  or  other  aluminous 
material  used  for  the  flux,  should  themsdves,  of  coursoj^  be  as  &ee  as 
possible  from  phosphoric  acid.  /- 

Ore  No.  860  should  be  carefully  roasted  before  smiting,  to  decom- 
pose the  interior  nucleus  of  carbonate,  which,  without  roasting  would 
tend  too  much  to  melt  and  run  off  in  the  ^  cinder.^' 

No.  865 — Carbonate  op  Iron.     Labeled  ^^lAtUe  Block  Ore^  {No.  2,) 

from  Star  Furnace^  Carter  county^  ^V^  ^^• 

Interior  of  the  mass  a  fine-grained,  grey,  carbonate  of  iron.  Exterior ^ 
thin  layers  of  brown  limonite,  which  adheres  to  the  tongua  Powder  of 
a  brownish-yellow  color ;  an  average  portion  taken  for  the  analy^s. 

No.  866 — Carbonate  op  Iron.    Labeled  ^Blue  Kidney  Ore^  {No.  8,) 
Star  FumacCj'^  ^c. 

An  irregularly  rounded,  nodular  mass  of  fine-grained,  dark  lead- 
colored  carbonate  of  iron ;  with  an  infiltrated  whitish  substance  in  the 
fissures,  and  some  specks  of  yellow  pyrites.  Powder  of  a  yellowish-grey 
color. 

No.  867 — Carbonate  op  Iron.    Labeled  ^Blue  Block  Ore^  {No.  4,) 
Star  Ikimacey^  4*c.,  ^c 

A  block  of  dark-grey,  fine-grained  carbonate,  about  five  inches  thick; 
apparentiy  a  portion  of  a  layer.    Powder  of  a  grey  color. 

Composition  of  these  three  carbonates  of  irony  dried  at  212°  F. 


No.  867. 

(No.  4.) 

Blue  Block. 


Carbonate  of  iron 

Oxide  of  iron  , ..- 

Alumina .. 

Carbonate  of  lime  .. .... 

Carbonate  of  magnesia 

Carbonate  of  manganese  .^. 

Phosphoric  acid . 

Sulphuric  acid. .... 

Potash , 

Soda 

Silex  and  insoluble  silicates  .. 
Water  and  loss 

Total , 

Moisture,  expelled  at  ^12^  F. 
feroentage  of  iron. 


No.  865. 

No.  866. 

(No.  2.) 

(No.  3.) 

Little  Block. 

Blue  Kidnej. 

20.190 

87.527 

51.310 

.778 

.380 

.984 

.880 

trace. 

2.926 

1.924 

1.475 

1.324 

.822 

.207 

.441 

.613 

.374 

.181 

.010 

trace. 

11.780 

6.680 

9.412 

100.000 

100.218 

1.200 

0.400 

45.668 

42.807 

60.134 

4.775 

.480 

1.080 

5.105 

1.987 

.540 

.819 

.193 

.159 

21.480 

3.248 


100.000 


0.54 


32.39t 
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The  *  blue  kidney  ore*'  would  probably  make  the  toughest  iron.  In 
each  of  these  carbonates,  there  is  a  considerable  proportion  of  sulphuric 
acid ;  but  the  use  of  an  excess  of  limestone  in  the  flux  would  carry 
some  of  it  off  obd  prevent  the  combination  of  the  sulphur  with  the  iron, 
which  would  make  it  ^  hot-shorty^  or  brittle  when  hot. 

A  very  good  mode  of  removing  the  sulphur  from  ores  which  contain 
yellow  pyrites  (bi-sulphuret  of  iron)  is,  first,  carefully  to  roast  them,  and 
then  to  expose  them  for  some  time  to  the  abr  and  rains.  The  proto-sul- 
phuret  of  iron,  left  after  the  roasting,  is  thus  oxidated  into  sulphate  of 
iron,  (copperas,)  which  is  easily  to  be  washed  out  of  the  crumbling  ores 
by  water. 

No.  868 — ^Impure  Limestone.  Labeled  ''Limestone^  {No.  9,)  Star  Fur- 
nac€y  Carter  county ^  Ky^  {Sent  by  Lampto7iy  Nicholl  4*  Co.  Found 
about  forty  feet  above  the  yellow  kidney  ore^  used  as  a  flux. 

A  dark-brown,  almost  black,  ferruginous  limestone ;  exhibiting  some 
glimmering  facets.  Powder  of  a  dark-umber  color,  nearly  black.  Spe- 
cific gravity,  2.782.     Dried  at  212°,  it  lost  3.00  per  cent,  of  moisture. 

OOMFOtlTION,  DRIED  AT   212^   F. : 

Carbonate  of  lime  ....— «.  60.7FO 

Carbonate  of  magnesia .. 3.220 

Alumina ^ .'. ..  .880 

Oxide  of  iron 3.960 

Peroxide  of  manganese . . ...  30.260 

Ptiosphoric  acid .. . .950 

Salphoric  acid - . - - .475 

PoUudi ~ .135 

Soda - .067 

Silex  and  insoluble  aiUcates - 1 .880 

Water  and  loss 7.393 

100.000 

The  very  large  amoont  of  peroxide  of  manganese  \vhich  this  lime- 
stone contains  does  not  probably  injure  it  for  use  as  a  flux  in  the  smelt* 
ing  of  iron ;  especially  as  the  oxide  of  manganese  forms  quite  fusible 
compounds  when  melted  with  earthy  materials.  But  the  considerable 
proportions  of  phosphoric  and  sulphuric  adds  contained  in  it,  render  it 
desirable  to  substitute  a  more  pure  limestone. 

No.  869 — ^Pio  Irok.  ^Pig  Iron,  made  from  a  mixture  of  the  preceding 
oreSy  at  Star  Furnace^  Carter  county,  Ky^  {Sent  by  Lampton^ 
NichoU  $•  Co) 

A  rattier  coarse-grained,  specular,  grey  iron,  which  yields  with  some 
difiKcolty  to  the  fila    Small  fragments  flatten  a  little  under  the  bamm«r^ 
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but  eiurily  break  to  pieces.  Exterior  of  the  pig  presentiDg  quite  a  bright 
appeanince,  with  small  shining  specubiT  plates.  It  does  not  seem  to  rust 
veiy  easily.    Specific  gravity y  7.0927. 

COMPOtmON. 

Imn 90.60(5 

crmCediri;;::::::":::::;:::::::::::::.::::: ::::;:     u^\  Total  mbon.  s.cao 

Mmjrmede . . ,— —  1.507 

Silicon 2.181 

Ship .2F4 

Alumiiiitm..... .. .. .*0l 

Ctlcium ... - . .  a  trace. 

Mngnesiuro .!',n.3 

P  trtwium - .073 

Sidium -- .• .  n  truce. 

Phosphorus -. I.404 

Sulphur .1:5 

100.414 


It  contains  too  much  phosphorus  to  be  \Qvy  tough  iron.  The  quality 
of  lh3  iron  at  this  furnace  might  be  improved,  as  to  strength  p:\rticularly, 
by  selecting  the  best  ores — those  which  contain  tha  least  phosphorus  and 
sjlphur — and  by  using  a  purer  limestone  for  the  flux. 

No.  870 — Coal.  Labeled  '^Bituminous  Coal,  found  from  ihiriy-five 
to  forty  feet  above  the  yellow  kidney  ore,  in  bed  varying  from  four 
to  six  feet  tlucL  Star  Furnace,  Carter  county^  Ky.^^  {Sent  by 
Zampton,  Nicholl  4*  Co.) 

A  shining,  pitch-black  coal,  with  very  little  fibrous  ca'd  between  the 
layers.  Exhibiting  some  reed-leaf  like  impressions.  Scarcely  soi.ing 
the  hands.  Over  the  spirit  lamp  it  decrepitated,  swelled  up  considerably, 
but  the  fragments  did  not  agglutinate.     Specific  gravity,  1.2C6. 

raOXIMATE    AMALTSIS. 

v«t*fr^-mV;;tfbiV™;ttVr;:::::::::::     sLTj  Total  roi«ta,  matter. 44.20 

GA^b?ff^^h!S!-!~''::;:::::::::::    1:g:|  Den,,  coke ss.eo 


lOU.UO  IS'OJH) 


The  percentage  of  sulphur  in  this  coal  is  1 2G7. 


COMPOSITION  OP  THE  AIH. 

Silica 0.900 

Alumina,  and  oxidw  of  iron  and  mitngMnese ...  .. — . . .^20 

Lime .12!> 

Magneiia - .340 

Pt.trtsh .100 

Soda.. .120 

Loaa ^ 100 

2.000 
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This  is  qaite  a  pure  coal,  retaining,  however,  more  than  the  usual  pro- 
portion of  moisture,  to  which  no  doubt  is  owing  its  decrepitation  when 
suddenly  heated. 

No.  871 — Coal.     Labeled  "  Cannel  Coal,  twenti/'One  inches j  with  a  day 
pading  of  four  indies,  over  which  four  to  six  indies.     Slinson  Bank, 
Carter  county,  Ky^     Obtained  by  Dr.  Owen. 

A  dull-black,  very  tough  coal ;  cleaving  in  very  thin  layers,  which 
have  impressions  of  quite  small  narrow  reed-like  leaves  in  Gbrous  coal. 
Specific  gravity,  1.200. 

Over  the  spu:it  lamp  it  did  not  swell  nor  alter  much  in  form. 

PROXIMATE    ANALTV1S. 

vl'{rc;mb-«tibi7m;rtVr;: ::::::::::    eS:*]  Total  roi.tiie ».««, ^m 

Kixei  c;irli()n  in  the  ook 
Tawu}'  yellowish  usbei 


K.ieic;.rli.mm  the  ooke  ..............  2^.3C  j  ^^^  ^^^ 33^^ 


HHI.UU  lOdJK) 


The  percentage  of  sulphur  in  this  coal  is  1.320. 


COMPOSITION  OP  THE  ASTI. 

Silica 1.P84 

Alumina,  niid  oxides  of  iron  aud  uiuiigunese  and  phoifihatei . . ....  1  .(ibO 

Lme 271 

Mii;<ne-(iii ...... .. .......  —  .  —  ... — . . . .  .633 

Sulphuric  iicid  .  .- .304 

Puu>h .127 

Soda no 


5.1)67 


Submitted  to  destructive  distillation,  in  an  iron  retort,  at  a  heat  slowly 
raised  to  dull  redness,  the  following  results  were  obtained  from  one 
thousand  grains  of  this  coal,  viz : 

Crude  oil,  thin....... ......  .... .. 416  grains. 

Ammouiacal  water.. — . ... .        40  gniins. 

Cv*ke - - — --  — 384  grainf>. 

Combttsllble  gases  aad  loss . ... 140  grains^to  670  cubic  inchci. 

1000 

It  will  be  seen,  by  reference  to  Vol.  II,  p.  217,  of  these  Reports,  that 
this  yield  of  crude  oil  exceeds  that  obtained  from  any  other  Kentucky 
caniiel  cosil  hitherto  submitted  to  experiment,  including  the  celebrated 
Bieckini idge  coal.  This  coal  is  also  sup3i ior  to  thsit  beciiuse  of  its  small 
percentage  of  sulphur  and  of  ashes.  For  these  reasons  the  coke  would 
be  a  much  better  fuel  than  that  from  the  Breckinridge  coal,,  and  the  gas 
mi^t  be  easily  purified  for  illuminating  purposes.    If  the  process  were 
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carried  on  in  a  city,  where  it  might  be  advantageously  employed :  for 
although  it  does  not  give  as  much  light  as  gas  made  from  the  Pittsburg 
coal,  distilled  at  a  higher  temperature;  yet,  sold  at  a  lower  pricey  it 
would  doubtless  find  a  ready  sala 

The  yield  of  crude  oil  in  the  experiment  above  described  is  quite 
remarkable ;  equal  to  (872  lbs.)  eight  hundred  and  seventy-two  pounds, 
or  nearly  one  hundred  and  ten  gallons  to  the  ton,  (2000  lbs.)  Whetiber 
the  specimen  tried  is  richer  than  the  average  of  the  bed  can  only  be 
ascertsiined  by  trial.  But  the  probability  is  that  this  bed  of  coal  is  pecu- 
liarly fitted  for  the  manufacture  of  coal  oils.  See  further  on  for  the 
examination  of  another  specimen  of  cannel  coal  from  Stinson  creek. 

No.  872 — Coal.  Labeled  "  Sample  of  Coal  from  the  upper  eighteen 
indies  of  openings  on  Carter*s  Hill;  {property  of  Robert  Carter,  of 
Grayson;)  half  a  mile  north  of  Grayson  Court-Hotise,  Carter  coun- 
ty, Ky^     {Obtained  by  Joseph  Lesley,  jr.,  Esq.) 

A  dull  black,  very  friable,  coal ;  separating  easily  into  thin  layers. 
Over  the  spirit  lamp  it  does  not  change  form  nor  give  much  fhCme; 
leaving  a  soft  friable  coke,  easily  incinerated. 

raOZIMATE  ANALTSIf. 

vl'Jrc^mbu^tibfe- m;ii^:::::::::::    sImI  toui  Touaie  m.tt« 40.90 

BSr'g^'^llir*'!!'!::::::::::::::^    Ifoj  Faivruieatcok. ^^ 

100.00  100.00 

The  percentage  of  sulphur  is  0.694. 

The  ash  contains  large  proportions  of  alumina,  oxide  of  iron,  carbon- 
ate of  lime,  and  magnesia,  so  that  they  are  probably  easily  to  be  melted 
into  clinker. 

No.  873 — Coal.  Labeled  ^'Sample  of  the  under  eighteen  indies  of 
opening  on  Carter'' s  Hill,  half  a  mile  north  of  Grayson  Court-House, 
Carter  county,  Ky^     {Obtained  by  Joseph  Lesley,  jr.,  Usq.) 

A  somewhat  dull,  pitch-black,  coal ;  some  portions  deep  shining  black ; 
not  much  fibrous  coal  between  the  layers.  Some  thin  incrustations  of 
pyrites  in  the  cracks  and  joints. 

Over  the  spirit  lamp,  it  softened  somewhat,  and  agglutinated  into  a 
moderatdy  dense  coke.    Specific  gravity,  1.298. 
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pitozncATi  AVAimn. 


S^e^cimbVaVbiriiVuVra  ::::::^                      sIm  \  "T^**^  ^^^**^^«  matters...  39.40 

Fixed  carbon  in  the  coke 52.70  ?  w  j      .  •    j            u  en  ca 

Purpliah-grey  ashes. 7.90  |  ^^^erately  dense  coka  .  60.60 

100.00  100.90 


The  percentage  of  sulphur  in  this  sample  is  3.261. 


GovrosrnoN  or  thb  ashes. 

Silica 3.584 

Aluminia  and  oxides  of  iron  and  manganese  and  phosi^tes 3.660 

Lime a  trace. 

Magnesia .279 

Sulphoric  acid - . . .. .166 

Potash _ .251 

Soda „ .107 


8.067 


No.  874 — Coal.  Lahled  ^Bituminous  Coaly  from  the  upper  party  {above 
the  slate  parting^  of  the  bed  on  Tar  Kiln  branch  of  Stinsoh*s  creek; 
and  on  the  Mount  Savage  propertt/y  Carter  country  KyP  {Obtained 
by  Joseph  Lesley y  jr.y  Esq.) 

A  shining,  deep  pitch-blacky  rather  brittle  coal.  Much  soft  fibrous 
coal  between  the  layers.  Over  the  spiritrlamp  it  softens  and  aggluti* 
nates,  and  swells  up  into  a  spongy  coke.    Specific  gravity,  1.299. 

raOXIMATE  ANALYSIS. 

v^aSTcimbivrbirmiiiiiiv;::;;;".     ^.%\  ^otai  vouwe «.««. 40.90 

plS^tSyiShtl^'t::::::::::::::  __^j  Mod«atei7den,6cok. ^^ 

100.00  100.00 


The  percentage  of  sulphur  in  this  coal,  is  2.339. 


coMrosrrioif  or  the  ash. 

Snica 1.644 

Alamina,  and  oxides  of  iron  and  manganese  and  phosphates . .  4.080 

Lime - . ... . trace. 

Magneua - ——- ... .-— - .......  .133 

Sulphuric  acid  — .. . .......  .013 

Potash ^ .011 

Soda 012 

Carbonic  acid  and  loss.... .... ... .607 


6.500 


No.  875 — Coal.  Labeled  "  Cannd  Coal  from  the  under  part  of  the 
bed  on  Tar  Kiln  branch  of  Stinson's  Creeky  on  the  Mount  Savage 
property y  Carter  county y  Ky.  This  coal  is  used  in  AsMaudfor  mak- 
ing  oiiy     {Obtained  by  Joseph  Lesley yjr,y  Esq^ 

A  dull  black,  very  tough  coal,  breaking  with  difficulty  and  irregularly, 
IS 


114  CHEMICAL  BKPORT  OF  GEOLOGICAL  817RYE7. 

into  ihin  layers ;  the  fragments  generally  with  sharp  edges.  No  fibrous 
coal  between  the  layers.  The  cross-iracture  is  somewhat  conchoida!, 
with  a  satiny  lustra 

Over  the  spirit  lamp^  it  gives  much  smoky  flame ;  does  not  soften^ 
nor  swdl  much;  leaving  a  fiiable  quite  combustible  coka  Specific 
gravity  1.145. 

PROXIMATE   ANALYSIS. 

65.06 

Fixed  carbon  in  the  coke 2/. 04)   p -.ui^  ««i..a  ^a  (u 

J»urpliah-grey  aahes 1m\  ^"'^^^^  ^^^ ^'^ 


VolaUlTcimbuitiblVmitte^^^^  64;i6{  Total Tolatilc mattew-.. 


100.00  100.00 


The  percentage  of  sulphur  in  this  coal  is  2.843. 


coMPoernoif  or  thi  ash. 

SiUca - 2.784 

Alumiiiay  and  oxides  of  iron  and  manganese . . ... 4.240 

Lime . - . --- ....... . .-- ....... .650 

Magnesia 299 

Sulphur,  phosphoric  acid,  and  alkalies . . not  estimated 

7.873 


One  thousand  grains^  submitted  to  destructive  distillation  in  an  iron 
retort^  at  a  heat  gradually  raised  to  dull  redness,  gave  of 

Thin  crude  oil «. 411  grains. 

Ammoniacal  water . ,. .  40      " 

Porous  coke... - 367      " 

Combustible  gases  and  loss . 182     '*     bb675  cubic  inches. 

1000 


This  yield  of  crude  oil  is  second  only  to  that  from  a  similar  specimen 
of  cannel  coal  fi'om  Stinson's  bank,  (described  above,)  amongst  all  the 
Kentucky  coals  which  have  been  examined.  It  is  equal  to  eight  hundred 
and  twenty-two  pounds,  (822  lbs.)  or  about  one  hundred  gallons  of  crude 
oil  to  the  ten  (of  two  thousand  pounds)  of  the  coal.  It  is  doubtfiil 
whether  tlie  Boghead  coal  of  Scotland  gives  so  large  a  product  of  oil 

CLARKE  COUNTY. 

No.  876 — Maonesian  Limestone,  Labeled  ^Building  Stone;  quarry 
mouth  of  Lower  Howards  Creek^  Clarke  county^  Ky.  Lower  Silur 
rian  formation^ 

A  dull,  light-buf^  fine-granular  rock ;  resembling  that  from  Grimes' 
quarry  in  Fayette  county.    Specific  gravity  2.735. 
Dried,  in  powder,  at  212^  R,  it  lost  only  0.30  per  cent  of  moisture. 
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COMPOSITION  DBIKD  AT  212®  F. 

Carbonate  of  lime- - 60.640=34.098  lime. 

CarboDlGtte  of  ma^esia 32. 500==  15. 041  magnesia. 

Alumina,  and  oxides  of  iron  and  manganese .580 

Phosphoric  acid . .207 

Sulphuric  acid .124 

Potash  - .374 

Soda— _ _ - .250 

Silex  and  insoluble  silicates . 3.520 

Moisture  and  loss 1.805 

100.000 

This  is  doubtless  a  good  and  durable  building  stone ;  resembling  Umt 
employed  in  the  construction  of  the  Clay  Monument  at  Lexington. 

No.  877 — ^Limestone.  Ldbded  ^^Rock  from  which  the  sbU  is  derived^ 
coUeded  on  Judge  Simpson's  farm^  near  Winchester^  Clark$  county j 
Ky.     Lower  Silurian  formaiion.^^ 

A  coarse-granular  limestone ;  very  much  weathered  and  disint^rated, 
and  very  full  of  fossil  shells.  Exterior  sur&ce  coated  with  dirty-grey- 
buff  soil. 

Dried  at  212°  F.  it  lost  0.20  per  cent  of  moisture. 

GOMPOSmOIf,  DRISD  AT  212®  F. 

Carbonate  of  lime 85.560=48.617  lima. 

Carbonate  of  magneaia 3.567 

Alumina,  and  oxides  of  iron  and  manganese 3.280 

Phosphoric  acid ^  .118 

Sulphuric  acid . . .474 

Potash  -_ .422 

Soda .462 

Silex  and  insoluble  silicates .... 5.920 

Loss -. 187 

J00.000 

A  limestone  remarkably  rich  in  the  alkaUes  and  sulphuric  acid,  and 
containing  a  considerable  proportion  of  phosphoric  acid. 

No.  878 — Soil.  Leaded  "  Virgin  Soil^from  woods  pasture,  on  Judge 
Simpson's  farm,  near  Winchester,  Clarke  county,  Ky.  Primitive 
growth,  black  walnut,  locust,  mulberry,  blue  ash,  ^c.  Lower  Silurian 
formaiionr     {Obtained  by  Dr.  Owen.) 

Dried  soil  of  a  light-greyish-brown  color. 

No.  879 — Soil.  Ldbded  ^  Soil  from  an  oldfidd,  thirty  years  or  more 
in  cultivation,  adjoining  the  preceding,  Judge  Simpson's  farm,'^  ^c. 

Dried  soil  of  a  light  grey-brown  color ;  lighter  colored  than  the  pre- 
ceding. 
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No.  880 — Soil.    Labded  ^Sub-soil  of  the  same  old  field.     Judge 
SimpsorC 8  farm^'*  4*c.,  ^c. 
Dried  soil  a  little  darker  and  more  yellowish  than  the  preceding. 

No.  881 — Son*.  Labeled  "  Virgin  Soily  from  Wm.  R.  Duncan^ s  farm^ 
Clarke  county^  Ky.  {From  a  lower  situation  than  the  old  field  from 
which  the  next  preceding  soil  was  taken;  and  more  of  a  meadow  soil.) 
Forest  growth,  sugar-tree,  black  locust,  white  and  blue  ash.  Blue 
limestone  formation.''^  {Collected  by  Dr.  Owen.) 
Dried  soil  of  a  dark,  dirty,  grey-buff  color. 

No.  882 — Soil.     Labeled  ^^  Soil  from  an  old  field,  upwards  of  forty 
years  in  cidtivation,  on  Wm.  R.  Duncan^ s  farm^^  4*c.,  ^c. 

Dried  soil  slightly  darker  colored  than  the  preceding. 

No.  883 — Soil.    Labeled '' Sub-soil,  from  the  same  old  fidd,  Wm.R. 
Duncan' s  farm,^^  ^c. 

Dried  soil  slightly  darker  than  the  preceding. 

One  thousands  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  for  a  month,  severally,  in  water  charged  with  carbonic  acid ;  the 
soluble  matters  extracted  are  detailed  in  the  following  table,  viz : 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  man- 
ganese an  d  phosphates 

Carbonate  of  lime 

Maj^nesia 

Salphuric  acid 

Potash  — 

Soda.- _ 

Silica 

'Loss ^ . 


No.  878.1  No.  879. 

I 

Virgin   ;  Old  field. 
Soil.    ' 


1.717       0.533 


Watery  extract,  dried    at  212^  F., 
(grains) 


.280 
2.887 
.149 
.041 
.094 
.008 
.147 
.310 


5.633 


.114 
2.231 
.092 
.032 
.087 
.004 
.264 
.243 


3.600 


No.  880. 

No.  881. 

No.  882. 

Subsoil. 

Virgin 
Soil. 

Old  field. 

1 

1 

0.500 

0.705 

0.467 

.080 

.167 

.181 

1.447 

1.347 

.781 

.067 

.069 

.110 

.030 

.033 

.045 

.061 

.035 

.054 

.030 

.009 

.024 

.181 

.147 

.180 

.004 

.101 

.075 

No.  883. 
Sub-soil. 

0.833 

.114 
.814 
.067 
.041 
.058 
.013 
.254 


2.400 


2.633 


1.917 


2.194 


The  sub-soil  No.  883,  gives  up  more  soluble  matter  to  the  carbonated 
water  than  the  surface  soil  above  it,  which  is  quite  an  unusual  circum- 
stance, and  may,  most  probably,  be  attributed  to  the  fact  that  it  contains 
as  much  organic  matters  and  lime,  and  more  magnesia,  potash,  sulphates 
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and  phosphates,  than  that     (See  following  table.)     Sub-soU  plowing 
would,  therefore^  be  immediately  beneficial  to  this  old  field. 
The  composition  of  these  soils,  dried  at  400°  R,  is  as  follows  : 


Organic  and  volatile  matters.. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia ^ 

Brown  oxide  of  manganese  ... 

Phosphoric  acid 

Sulphuric  acid 

Potash _ 

Soda..- 

Sand  and  insoluble  ffllicates  ... 
Lobs 


No.  878.  No.  879. 

Virgin  I  Old  field. 
Soil. 


No.  880.'No.  881  .'No.  882.'No.  883. 


Total 


Moisture,  expelled  at  400^ 


9.028 

6.565 

5.600 

.545 

.687 

.545 

.366 

.084 

.475 

.124 

76.070 


6.379 

4.240 

4.960 

.695 

.563 

.320 

.211 

.084 

.296 

.056 

81 .920 

.276 


100.089    100.000 


4.750  ;     3.125 


Sub-Boil. 

Virgin 
Soil. 

Old  field. 

5.797 

7.764 

5.985 

7.165 

6.790 

6.240 

5.460 

5.860 

5.785 

.320 

.345 

.195 

.859 

.883 

.719 

.370 

.330 

-.320 

.228 

.306 

.245 

.050 

.092 

.067 

.5H3 

.589 

.396 

.053 

.005 

.034 

79.620 

76.82f 

79.945 

— 

.216 

.069 

100.505 

100.000 

100.000 

3.400 

4.050 

3.350 

5.923 

6.290 

5.885 

.195 

1.133 

.895 

.296 

.•76 

.607 

.065 

79.970 


100.735 


3.350 


These  are  rich  soils,  like  the  blue  limestone  soils  generally.  The  sub- 
soil is  quite  rich  in  potash,  like  much  of  the  sub-soil  and  under-clays  on 
this  formation.  As  usual,  the  soils  of  the  old  fields  show  evident  signs  of 
deterioration,  in  the  reduction  of  the  proportions  of  the  essential  ele- 
ments of  v^table  nutrition.  Soil  No.  881  contains  less  of  its  elements 
in  an  immediately  soluble  condition  than  soil  No.  878 ;  probably  because 
it  has  less  orgamc  maitersy  and  less  lune  than  that. 

No.  884 — Soil.  Labeled  "  Virffin  Soil,  from  Woodland^  on  the  farm 
of  Mr.  John  Goff,  near  KiddviUe,  Clarke  county ,  Ky.  Indian  old 
fields.  Forest  growth,  oak  and  hickory.  Devonian  Sandstone  forma- 
tion.^^    {Obtained  by  Messrs.  Downie  and  Lesquereux.) 

The  dried  soil  is  of  a  light,  greyish  umber  color.  A  considerable 
quantity  of  iron  gravel,  or  shot  iron  ore,  was  sifted  out  with  tiie  coarse 
seive. 

No.  885 — Soil.  Labeled  '^  Soil  from  an  old  field,  adjoining  the  preced- 
ing, fifteen  years  in  cultivation;  taken  three  inches  below  the  surface; 
farm  of  Mi\  John  Goff^'*  4*c.,  ^c. 

Dried  soil  of  a  dark  umber  color,  contains  iron  graveL 
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No.  886 — Soil.  Labded  ^  Sub-soil,  from  a  corn-field  adjoirdng  the  two 
preceding,  taken  nine  inches  below  the  sufface.  Mr.  Jno.  Goff^9 
farm,''  ^c^  ^c. 

Dried  soil  darker  colored  than  the  preceding,  of  a  dark  umber  color, 
verging  to  soot  colored.  More  than  a  third  of  its  weight  of  iron  gravel 
was  removed  from  it,  with  the  coarse  save,  before  analysis. 

One  thousand  giains  of  each  of  these  soils  were  digested,  severally, 
for  a  month,  in  water  charged  with  carbonic  acid ;  the  analyses  of  the 
soluble  materials  extracted  are  given  in  the  following  table,  viz : 


No.  886. 
Sub-soil. 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid -— , 

PoUsh - 

Soda 

Silica 

Loss 


Watery  extract,  dried  at  212®  F.,  (grains) 


No.  684. 

No.  885. 

Virgin  soil. 

Old  field. 

1.327 

1.190 

.853 

1.453 

.987 

2.296 

.172 

.233 

.037 

.056 

.093 

.026 

.028 

.049 

.198 

.198 

.082 

.289 

3.777 

5.790 

0.750 
.330 

1.113 
.259 
.045 
.015 
.067 
.314 


1.893 


of  soluble  matters 
more  carbonate  of 


The  soil  of  the  old  field  gives  up  a  larger  quantity 
ttTan  tiiie  virgin  soil,  principally  because  it  contains 
lime  and  sulphuric  acid. 

The  composition  of  these  soils,  dried  at  400°  R,  is  as  follows,  viz : 


Organic  and  volatile  matters. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese  .. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda... 

Sand  and  insoluble  silicates  .. 
Loss 


Total 


Moistnre,  expelled  at  40f  <*  F. 


No.  884. 

No.  885. 

Virgin  soil. 

Old  field. 

7.195 

6.842 

5.615 

5.690 

6.635 

9.535 

.120 

.820 

.948 

.772 

.220 

.145 

.346 

.384 

.050 

.127 

.580 

.265 

.409 

.122 

78.470 

75.170 

.128 

100.588 

100.800 

3.750 

5.009 

No.  886. 
Sob-soil. 


9.263 
6.815 

12.310 
.345 
.855 
.170 
.217 
J067 
.463 
.088 

69.220 
.187 


100.000 


5.275 


.j^mmi^^tt^ 
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These  soils  have  the  oomposition  of  very  rich  soils,  and  if  they  are 
well  diuined,  and  otherwise  under  &yorable  physical  circumstances,  they 
ought  to  produce  large  crops.  The  proportions  o(  carbonate  of  lime, 
and  of  sulphuric  and  phosphoric  acids,  in  the  virgin  soil  are  below  those 
contsdned  in  the  soil  of  the  old  field,  and  it  gives  up  much  less  soluble 
matter  to  carbonated  water  than  that ;  it  also  exhibits  a  larger  proportion 
of  sand  and  insoluble  silicates,  but  a  much  greater  quantity  of  potasL 
Top-dressings  of  lime  and  of  plaster  of  paris  would  be  advantageous  to 
the  virgin  soil  for  most  crops.  The  proportions  of  oxide  of  iron  in  soils 
Nos.  885  and  866  are  unusually  large,  and  contribute  to  give  them  their 
dark  color.  The  organic  matter  contained  in  the  sub-soil  is  also  unusu- 
ally large  in  quantity. 

No.  887 — LiMONFTE.  Labeled  "  Iron  gravel  from  the  sub-soil  of  Indian 
old  fields,  Clarke  county ,  KyP     {See  the  preceding  soil.) 

COMPOBinOlf,  DMBD  AT  212^   F. 

Oxides  of  iron  and  manganese  and  alumina ..  66.060 

Carbonate  of  lime .084 

Magnesia .266 

Phoflphoric  addv . • . ........ •  1.015 

Salphuric  acid . .132 

Potash ^ .349 

Soda .181 

Silex  and  insoluble  silicates 19.040 

Water,  organic  matter,  and  loss . . . 12.873 

100.000 

It  contains  a  considerable  proportion  of  phosphoric  acid,  but  this, 
being  combined  with  the  per  oxide  of  iron,  or  alumina,  is  not  easily  taken 
up  by  the  atmospheric  water. 

No.  888 — ^Limestone.  Labeled  ^Hydraulic  Limestone;  base  of  the 
Black  Slate,  Clarke  county,  Ky.  Found  also  in  Madison,  Bothy 
Powell,  EstiU,  4*^"     {Sent  by  S.  S.  Lyon,  Esq.) 

The  dense  calcareous  portion  of  the  grey-black  slate. 

GOMrOBinOIf,  PRUD  AT   212°   F. 

Carbonate  pf  lime 40.280 

Carbonate  of  magnesia . 15.903 

Alumina,  and  oxides  of  iron  and  manganeie  and  phosphatee 9.460 

Sulphuric  add - . . ....  1.025 

Potash — i - .436 

Soda .164 

Silex  and  insoluble  Mlicates... 23.180 

Bituminous  matter,  water, and  loss «. 9.552 

100.000 

It  is  probable  that  with  proper  management  this  limestone  will  make 
a  good  hydmolio 
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No.  889 — ^Limestone.  Lahded  ^Sandstone?  with  oil,  {bitumen^  lose  of 
{he  MarceUus  shale,  Oil  Springs,  Clarke  county,  Ky^'*  {Obtained  by 
Messrs.  Downie  and  Lesquereiix.) 

A  dark-grey  limestone,  with  its  calcareous-spar-lined  cavities  impr^- 
nated  with  fluid  bitumen.    Weathered  sur&ces  of  a  dull  buff  color. 
Dried  at  212°,  it  lost  0.01  per  cent  of  moisture. 

OOMPOaiTIOIf,   DRIKD  AT  312^  F. 

Carbonate  of  lime - — ^ 56.760 

Carbonate  of  ma^esia 21.302 

Alumina,  and  oxidee  of  iron  and  manganese -     11.260 

Phosphoric  acid . . . . ... .  .438 

Sulphuric  acid .372 

Potash - .193 

Soda - .103 

Silex  and  insoluble  silicates . . .. . 2.400 

Bituminous  matters  and  loss • 7.092 

100.000 
CRITTENDEN  COUNTY. 

No.  890 — Carbonate  op  Iron.  Labeled  ^Iron  Ore,  Sneeffs  mines  on 
Tradewaier  River,  Crittenden  county,  Ky^ 

A  dense,  dark-reddish-brown  ore ;  not  adhering  to  the  tongue.  A 
whitish  incrustation  in  the  fissures.  Specific  gravity  3.1066.  Powder 
brownish-drab  color. 

Dried  at  212°  F.,  it  lost  0.40  per  cent  of  moisture. 

coMFOsrnoN,  dried  at  212^  f. 

Carbonate  of  iron. -. 64.239>  q«  oj*  ^,  ,w»«#  ^fx^r^ 

Oxide  of  iron 2,723l  ^'^^^  ^^  ^*-  **^  ^"• 

Alumina 1.120 

Carbonate  of  lime .680 

Carbonate  of  magnesia 2.118 

Carbonate  of  manganese .662 

Phosphoric  acid .758 

Sulphuric  acid .372 

Potash .379 

Soda trace. 

Sand  and  insoluble  silicates 26.480 

Water  and  loss ^  .469 

100.000 

Sufficiently  rich  to  be  smelted,  but  containing  rather  too  much  phos- 
phorus and  sulphur  to  make  a  very  tough  malleable  iron. 

ORES,  &c.,  FROM  CRITTENDEN  FURNACE. 

No.  891 — ^LiMONiTE.  Labeled  ^Pipe  Ore.  Crittenden  Furnace,  Crit- 
tmden  county,  Ky,  {G.  D.  Cobb  4*  Co^)  {Obtained  by  John  Bart- 
lett,  JEsq,) 

A  dark  brown  limonite  ore ;  some  of  it  exhibiting  an  irr^ular  tuber- 


CHEMICAL  EEPOBT  OF  QEOLOOICAL  8USTE7. 


121 


culatecl,  columnar,  structure.    Exterior  covered  with  reddish  and  yd- 
lowish  ochreous  ore.     Powder  of  a  rich  brownish-yellow  color. 

No.  892 — ^LnioNTTE.  Ldbded  ^Pot  Ore'\  Crittendm  furnace^''  ^c. 
A  layer  of  dense,  dark-colored  limonite  ore,  (nearly  of  the  color  of 
blacksmith's  anvil  scales,)  fonmng  a  geode ;  the  interior  surface  of  which 
exhibits  iridescence,  and  is  studded  with  small  tubercles.  The  cavity 
contained,  on  what  appeared  to  have  been  the  lower  sur&ce,  a  thin  layer 
of  pink-grey  silicious  matter  easily  reduced  to  powder.  Exterior  of  the 
geode  of  an  umber-brown  color.     Powder  of  a  reddish-brown  color. 

No.  893 — ^LmoNTTE.     A  portion  of  the  exterior  oxidated  layer  of  the 
^  Block  Ore,  (iVb.  896,  described  below.)     Crittenden  furnace^^  4*c. 
A  dense,  compact  limonite ;  not  adhering  to  the  tongue.    Powder  of 

a  rich  brownish-yellow  color.     Specific  gttivity  3.5195. 

No.  894 — ^LoiONrrE.     Labeled  ^Brown  Ore^^     Crittenden  Fumacej  4*^., 

4*c.     ^A  large  solid  specimen  of  unique  form^'* 

A  dense,  dark-brown  limonite,  coated  with  yellow  ochreous  ore,  in  the 
shape  of  a  knotty  branching  stem.  Not  adhering  to  the  tongue.  The 
fractured  sur&ce  glimmers,  in  some  places,  from  the  presence  of  small 
scales  of  mica.     Powder  of  a  rich  brownish-yellow  color. 

No.  895 — ^LrMONTTE.     Labeled  ^' Honey-comb  Ore,  Crittenden  FumaceP 
A  dark-brown,  porous  limonite  ore;  incrusted  with  light  red  ochre- 
ous ore. 

The  composition  of  these  five  limonite  ores,  from  Crittenden  fiirnace^ 
dried  at  212^  F.,  is  as  follows: 


Oxide  of  iron 

Alumina. 

CartMnate  of  lime 

Magnesia 

Brown  ox.  of  manganese 

Phosphoric  acid 

Salphurie  acid 

Potash - 

Bjda_ 

Silex  A  in8ol*ble  silicates 

Combined  water 

Loss 


No.  891. 
Pipe  Ore. 


Total 

Moist.,  exp*d  at  213<>  F. 
Peroeatige  of  iron..-. . 


78.140 
.580 

a  trace 
.680 
.580 
.503 
.133 
.328 
.014 
7.780 

11.0<»0 
.363 


100.000 


0.800 


54.733 


No.  892. 

No.  893. 

No.  894. 

Pot  Ore. 

Ext'r  layer. 
BUck  Or^ 

Brown  Ore. 

80.940 

81.000 

73.140 

.580 

.580 

.480 

trace. 

trace. 

trace. 

.474 

.796 

.308 

.380 

.180 

.880 

.503 

.886 

.438 

.201 

trace. 

.166 

.328 

.330 

.417 

.302 

.150 

.180 

11.530 

5.1H0 

16.980 

5.300 

If .900 
.006 

10.300 

100.427 

100.000 

102.189 

1.100 

0.800 

0.300 

56.684 

56.735 

51.531  1 

No    895. 
Honey-comb 
Ore. 

81.340 

1.340 

trace. 

.503 

.360 

1.904 

.132 

.181 

.064 

4.380 

11.140 


100.644 


1.000 
56«»54 
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Ore  No.  895,  honey-comb  ore,  contains  more  phosphoric  acid  than 
any  of  the  Crittenden  furnace  ores;  and  the  "brown  ore,"  No.  894,  con- 
tains the  least  of  this  injurious  ingredient,  and  would  probably  yield 
the  toughest  iron.  These  ores  are  all  quite  rich  in  iron,  and  contain  but 
little  alumina,  and  hardly  a  trace  of  lime.  The  quality  of  the  uron  pro- 
duced would,  no  doubt,  be  improved  by  the  use  of  a  large  proportion  of 
pure  limestone  with  the  addition  of  pure  clay  or  some  other  aluminous 
material,  for  the  flux.  This  wodd  carry  off  some  of  the  phosphoric 
acid  in  the  "  cinder.** 

No.  896. — Carbonate   of   Lion.      Labled  ''Block  Ore.      Crittenden 
furnace,  Crittenden  county,  KyT 

A  fine-grained,  dark-grey  carbonate,  not  adhering  to  the  tongue;  with 
a  thin  layer  of  yellowish-brown  Ihnonite  on  the  exterior,  (the  composition 
of  which  is  given  above,  (No.  894.)  (A  portion  of  the  grey  interior 
taken  for  the  present  analysis.)  Powder  of  a  yellowish-grey  color.  Spe- 
cific gravity  3.353.     Dried  at  212°  it  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,  DRIED  AT  212®  F. 

Carbonate  of  iron 64.191>  qo  Q-i^  .*-..  «^*  ^r  :.^» 

Oxide  of  iron... 2.94f5  32.943  per  cent,  of  iron. 

Alumina .4S0 

Carbonate  of  lime 2.124 

Carbonate  of  magnesia 13.205 

Carbonate  of  manganese 1.324 

Phosphoric  acid .822 

Sulphuric  acid .201 

Potash - .704 

Soda - .260 

Silex  and  insoluble  silicates 12.980 

Loss.— .761 

100.000 

This  analysis  and  that  of  the  exterior  layer  of  this  ore,  (No.  894,) 
illustrate  the  manner  in  which  the  ores  of  the  carbonate  of  the  protoxide 
of  iron  become  gradually  converted,  by  exposure  to  the  atmospheric 
agencies,  into  ores  of  hydrated  peroxide  of  iron,  or  Umonites.  The 
oxygen  of  the  air  gradually  displaces  the  carbonic  acid  in  the  ore,  and 
this  latter  acid,  with  the  water  -which  frequently  washes  the  ore,  gradually 
remove  the  carbonates  of  lime,  magnesia,  and  manganese,  and  a  portion 
of  the  alkalies  and  sulphuric  acid,  leaving,  however,  most  of  the  phos- 
phoric acid  in  insoluble  combination  with  the  peroxide  of  iron. 


CHEMICAL   REPORT   OP   GEOLOGICAL   SURMiY. 


123 


No.  897 — Limestone.  Labeled  ^Blue  Limestone^  used  as  a  flux  at  Crit' 
tenden  Furnace,  Crittenden  county,  Ky,  Found  near  the  Furnace. 
Very  good'^     (Obtained  by  Mr.  Bartlett) 

A  light  slate-colored,  fine-grained  limestone,  giving  a  bituminous  odor 
when  hammered,  and  presenting  a  black  thin  coating  on  some  of  the 
layers,  probably  bituminous.  Dull  in  appearance  generally,  but  present- 
ing a  few  facets  of  calc.  spar.     Not  adhering  to  the  tongue. 

No.  898 — Limestone.  Labeled  ''Grey  Limestone,  used  as  a  flux  at  Crit- 
tenden  Furnace,  ^c.     Found  near  the  Furnace    Inferior  to  the  blue^ 

A  light,  reddish-grey,  dull,  fine-grained  Umestone;  adhering  slightly 
to  the  tongue. 

COMPOSITION   OP  THESE   TWO   LIMESTONES,   DRIED   AT   212®  F. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid - 

Sulphuric  acid - 

Potash 

Soda — , 

Silex  and  insoluble  silicates . ... 

Loss 


Specific  gravity 

Moisture  lost  at  212°  F.. 
Percentage  of  lime 


No.  897. 

No.  898. 

Blue  limestone. 

Grey  limestone. 

52.880 

55.280 

25.858 

29.246 

1.460 

1.323 

.098 

.117 

.003 

a  trace. 

.394 

.344 

.255 

.056 

18.880 

14.280 

.172 

100. OfO 

190.646 

—                  -  — 

2.719 

2.723 

0.10 

none. 

29.675 

31.020 

These  are  both  magnesian  limestones ;  resembling  each  other  a  good 
deal  in  composition.  No  good  reason  can  be  given,  from  the  analyses, 
why  the  one  is  preferred  to  the  other ;  except  that  the  blue  contains  a 
little  less  of  phosphoric  acid  and  of  magnesia,  and  a  little  more  of 
the  alkalies  and  silica  than  the  grey.  The  former  may  therefore  be  a 
little  more  fiisible ;  but  the  latter  contains  a  larger  percentage  of  lime. 
These  limestones  would,  no  doubt,  make  good  hydraulic  cement. 

No.  899. — Sandstone.     Labeled ''  Heartlistone,  (best,)  found  tivo  miles 
from  Crittenden  Furnace,  Crittenden  county,  Ky^ 

A  light-salmon-colored  sandstone,  so  friable  as  to  be  easily  crushed  in 
the  fingers.    Under  the  lens  the  clear  quartz  grains  do  not  appear  to  be 
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united  by  any  cement    Some  small  black  iqpeeks  and  a  litUe  oxide  of 
iron  give  the  color  to  it 

No.  900. — Sandstone.    Labeled  ^  ffearthstone,  (second  qnaUiy^  same 
locaHty  as  the  last^  Crittenden  Furnace^  ^c^  ^c^ 

Lighter  colored,  finer  gnuned,  and  apparently  more  pore  than  the 
preceding,  which  it  resembles ;  nearly  white. 

GOMrO0ITIO!f ,  AC,  DIHD  AT  213^. 


Sftodand  ioBolnble  silicates 

Alumina  and  oxides  of  iron  and  manganese 

Lime — . 

Magnesia . . 

Phosphoric  acid.. . « 

Sulphuric  acid 

Potash - 

Soda 

Water  expelled  at  a  red  heat 


No.  899. 
Best. 


99.080 
.080 
trace. 
.360 
trace. 
.063 
.386 
.121 
.300 


No.  900. 
Second  quality. 


98.680 
.38§ 

trace. 
.400 

trace. 

trace. 
.464 
.058 
.500 


100.390 


100.483 


Neither  of  them  lost  an  appreciable  quantity  of  mmsture  at  212^  F. 

Experience,  with  the  intense  heat  of  tibe  iron  fiimace^  have  demon- 
strated which  is  really  the  purest  sandstone,  and,  conseqoentiiy,  which  is 
the  least  fiisible. 

Four  specimens  of  the  pig  iron  of  Crittenden  furnace  were  selected 
for  analysis  by  Mr.  John  Bartlett,  described  as  follows : 

No.  901. — ^PiG  Iron.     Labeled  "  Grey  iron  from  mixed  oreSy^  Critten- 
den Furnace^  Crittenden  county ^  Ky. 

A  moderately  fine-grained,  grey  iron.  Small  firagments  are  easily 
broken  under  the  hammer.    Yields  with  difficulty  to  the  file. 

No.  902 — ^PiG  Iron.    Labeled  "  Livdy  Grey  Irm^  {No.  1,  forge  iron,) 
Crittenden  Fumace,  ^cP 

Rather  finer-grained  than  the  preceding.  Small  firagments  flatten 
under  the  hammer,  but  soon  break  to  pieces.    Tields  easily  to  the  file. 

No.  903— Pig  Iron.    Labeled  "  Grey  Iron  from  'Pipe  Ore '  alone^ 
Crittenden  Furnace^  4*c" 

Coarser  grained  and  somewhat  hghter  colored  than  the  two  preceding ; 
presenting  more  distinct  brilliant^  (specular,)  scales.    More  tough  than 
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the  preceding ;  small  fiagments  extend  a  little  under  the  hammer,  bat 
soon  break.    Yields  more  easily  to  the  file. 

No.  9G4 — ^PiG  Iron.    Labeled ^ White  IroUy  Crittenden  Furnace^  ^c'' 

Hard;  yields  with  difficulty  to  the  file;  somewhat  tough:  small 
fragments  flatten  under  the  hammer.  White;  fracture  presenting  a  con- 
fiised  biaded  crystalline  appearanca 


coMrosmoif  of  thk  four  pig  irons. 


Iron .. 

Graphite 

Combined  carix>n 

Manganese ^. 

Silicon ... 

Slag. 

Aluminum 

Calcium 

Magnesium 

Potassium 

Sodium 

Phosphorus 

Suljmur 


Total  caibon 
Specific  grayity 


No.  901. 

No.  902. 

No.  903. 

90.733 

91.094 

91.111 

1.884 

2.024 

i.224 

1.716 

.340 

.420 

.139 

.633 

.417 

3.490 

3.777 

3.508 

.664 

.724 

.984 

.084 

.202 

.202 

trace. 

trace. 

trace. 

.271 

.414 

.417 

.109 

.080 

.054 

.065 

.097 

.077 

.864 

.443 

.320 

.lii7 

.052 

.052 

100.129 

99.880 

99.786 

3.600 

2.364 

2.642 

6.9833 

6.9902 

6.60.33 

No.  904. 


93.879 
.384 
4.500 
.344 
.623 
.084 
.203 
trace. 
.451 
.080 
.097 
.451 
.127 


101.222 


4.884 


7.3988 


The  "  white  iron  "  is  purer  than  any  of  the  other  samples.  As  is  well 
known,  it  owes  its  whiteness  and  hardness  to  the  carbon  being  in  a  chem- 
ically combined  state ;  whilst  in  the  soft  grey  iron  the  carbon  is  in  a 
separated  state,  and  simply  mixed  in  the  iron,  in  the  form  of  fine  scales 
of  graphite  or  plumbago. 

There  is  rather  more  phosphorus  in  most  of  tibese  specimens  than  is 
desirable,  and  the  silicon  is  also  in  considerable  proportion.  Both  tend- 
ing to  make  the  iron  brittle  or  "cold  short"  It  would  no  doubt  improve 
the  toughness  of  the  metal  to  use  a  larger  proportion,  of  good  limestone  in 
the  flux ;  say  one  half  more  than  has  generally  been  used  at  this  fiir- 
nace ;  so  that  hirsHiccUes^  instead  of  tri-silicaieSy  would  be  formed,  with 
the  earthy  matters,  in  the  cinder. 

Four  characteristic  specimens  of  « cinder"  or  furnace  slag,  were  col- 
looted  for  analysis,  at  this  fiimace,  by  Mr.  John  Bartlett  The  details  of 
the  examination  of  which  are  as  follows : 
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No,  905 — Iron  Furnace  Slag.    Labeled  ^(finder  from  the  *  white  iron,' 
Crittenden  Furnace^  Crittenden  county,  Ky^ 

A  vitrified  greyish-bottle-green,  tending  to  olive  green,  slag ;  transpa- 
rent on  the  edges ;  containing  bubbles.  Easily  fiising,  before  the  blow- 
pipe, into  a  blebby  globule. 

No.  906 — ^Iron  Furnace  Slag.    Labeled  ''Cinder  from  the  grey  iron 
from  mixed  ores,  Crittenden  Furnace,  ^c." 

A  dark,  smokey-blue  dense  gl*s ;  with  striae  of  darker  and  lighter ; 
transparent  in  thin  fragments ;  contains  no  bubbles.  In  oxidating  flame 
of  blow-pipe  easily  melts  into  a  blebby  globula 

No.  907 — ^Iron  Furnace  Slag.    Labeled  "Cinder  from  the  lively  grey, 
forge  iron,  Crittenden  Furnace,  4'c." 

An  opake  grey-blue,  vescicular  slag ;  translucent  on  the  edges  and 
containing  brilliant  plates  of  graphite  and  involved  charcoal  In  oxidat- 
ing flame  of  the  blow-pipe,  very  easily  fiisible  into  a  clear,  bottle-green 
globule. 

No.  908 — Iron  Furnace  Slag.     Labeled  "  Cinder  from  Hie  'Pipe  Ore^ 
alone,  Crittenden  Furnace,  4*^." 

A  dense  purplish,  smoky-colored  slag ;  transparent  in  thin  fragments ; 
containing  no  bubbles.  In  the  oxydating  flame  of  the  blow-pip^  melts 
eaenly  with  much  intumescence,  into  a  whitish,  blebby  globula 


COMroSITION  OF  THKSX  FOUa 

SLAGS. 

No.  905. 

Slag  from  white 
iron. 

No.  906. 
From  mixed  ores. 

• 

No.  907. 

From  lively  grey 
iron. 

No.  908. 

From  pipe  ore 
alone. 

Silica 

59.580 
7.980 

23.164 
1.358 
4.464 

.26f 
.135 

1.425 
.130 

1.504 

61.980 
9.080 

24.623 

1.538 

.963 

.446 

.052 

1.317 

.275 

64.880 
7.480 

15.847 
1.287 
7.164 

.781 
.080 
2.047 
.271 
.163 

65.520 

Alumiiia  ---- 

8.280 

Lime  _<.-........_ 

22.155 

Magnesia 

Protoxide  of  iron  __ 

Protoxide  of  manga- 

VkeAe  -- - J— 

1.645 
J. 584 

.353 

Sulphuric  acid  _. 

Potash 

.149 
l.e92 

Soda 

.162 

Loss . 

100.000 

100.274 

100.000                    101.740 

Proportion  of  oxy- ' 
gen  in  the  hoses 
to  the  oxygen  in 
the  sUicat 

As  12.258:30.050 

or 

Afl  1:2.451 

As  12.495:32.182 

or 

As  15.575 

As  10.692:33.688 

or 

As  1:3.150 

As  11.599:34.021 

or 

As  1^2.941 
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The  considerable  loss  of  iron,  in  the  form  of  protoxide,  as  shown  in 
the  analyses  of  Nos.  905  and  907,  would  be  avoided  by  the  use  of  more 
lime  in  the  flux. 

In  the  'analyses  of  these  slags,  it  will  be  seen  that  the  proportion  of 
sulphur  (sulphuric  acid)  is  estimated.  Doubtless,  much  of  this  injuri- 
ous ingredient  may  occasionally  be  thus  carried  off,  where  the  alkalies 
and  alkaline  earths  are  in  large  proportion  in  the  flux.  As  to  the  quan- 
tity of  phosphoric  acid  removed  in  this  manner,  the  estimation  was  not 
made  in  these  analyses.  This  is,  however,  a  question  of  great  impor- 
tance, especially  in  relation  to  the  quality  of  the  iron  made  with  more  or 
less  limestone  to  the  flux. 

ORES,  &c.,  FROM  HURRICANE  FURNACE. 

No.  909 — LiMONrrE.  Labeled  '^ Block  Ore,  {No.  1,)  found  in  ^  nests' 
or  beds  five  to  seventy -five  feet  below  the  surface.  Banks  about  a  mile 
and  a  quarter  from  Hurricane  Furnace^  {^formerly  Jackson  Furnace^ 
Crittenden  county ^  Ky^ 

This  and  the  next  ore  (*  honey-comb  ore')  are  principally  used  at  this 
fiimace ;  say  about  three  fourths.     Obtained  by  Mr.  John  Bartlett 

A  dense,  dark-brown  limonite,  in  irregular  shaped  masses ;  ceUular  in 
the  interior ;  coated  with  ochreous  ore  of  a  rich  reddish-yellow  color. 
Powder  of  a  dark,  brownish-yellow  color. 

No.  910 — Ltmontte.  Labeled '' Honey-comb  Ore^  {No.  2,)  Hurricane 
Furnace^  Crittenden  county^  Ky.^  4*c." 

The  dense  hard  layers  are  in  smaller  proportion  to  the  handsome 
yellowish  ochreous  ore  than  in  the  preceding  specimen.  This  being 
mostly  composed  of  soft  ochreous  ore.  Powder  of  a  light,  brownish- 
yellow  color. 

No  911 — LiMONrrE,  Labeled  '^Pipe  Ore^  {No.  3,)  Hurricane  Furnace, 
Crittenden  county,  KyT 

A  dense,  dark-brown  limonite,  adhering  slightly  to  the  tongue ;  mainly 
made  up  of  adhering,  tuberculated,  columnar,  or  stalactite  concretions ; 
with  some  light,  reddish-brown  and  ydlow,  ochreous  ore  between. 
Powder  of  a  dark,  brownish-yellow  color. 

No.  912 — ^LmoNTTE.     Labeled  'Tot  Ore,  {No.  4,)  Hurricane  Furnace, 
Crittenden  county,  Ky^ 
Irregular  shaped,  hollow  masses,  or  geodes,  of  dark-brown  limonite, 
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incrusted  with  dirty,  yellowish*brown  ochreous  ore.    Dense  portion  does 
not  a^re  to  the  tongue.    Powder  of  a  dark,  brownish-yellow  color. 

No.  913 — ^LiMONiTE.    Labeled  ^SkUe  Ore^  {No.  5,)  Hurricane  Furnace^ 
Crittenden  countt/y  Ky?^ 

A  portion  of  aflat  layer,  about  half  an  inch  thick,  of  brown  Umonite, 
'  not  adhering  to  the  tongue ;  coated  on  both  sides  with  yellow  ochreous 
ore.    Powder  of  a  light,  brownish-yellow  color. 

No.  914 — LDfONETE.    Lahded  ^Sand  Ore^  {No.  6,)  Hurricane  Fumacej 
Crittenden  comvty^Ky.^^  ^c. 

Dark,  reddish-brown,  with  darker  spots ;  granular ;  containing  sand. 
Powder  of  a  rich,  brownish-yellow  color. 

COMPOfllTION   OF  THE  FEKCEDINO  BIX  ORU,  DRIED  AT  212®  F. 


Oxide  of  iron 

Alumina . 

Lime - -— . 

Magnesia 

Brown  oxide  of  manganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silex  and  insoluble  silicates. 

Combined  water 

Loss 


Total 

Percentage  of  iron 

Moisture,  lost  at  212<»  F. 


No.  909.  No.  910. 


Block 
ore. 


80.940 

.420 

trace. 

.713 

.280 

.438 

.200 

.200 

trace. 

7.380 

10.000 


Honey- 
comb 
ore. 


56.840 

8.980 

trace. 

.936 

.320 

.591 

.040 

.301 

trace. 

20.880 

11.600 


100.571  1100.488 


56.684 


0.70 


39.806 


1.60 


No.  911. 
Pipe  ore. 


82.540 
.580 
trace. 
.541 
.240 
.502 
.083 
.162 
.076 
5.380 

10.560 


I  f 

No.  912.  No.  913.  No.  914. 

I  I 

Pot  ore.  Slate  ore.  Sand  ore. 


83.060 
.480 

trace, 
.513 
.240 

trace. 
.248 
.135 
.104 

4.080 
11.600 


100.664 


:8.014 


1.00 


100.460 


58.168 


0.50 


84.640 
.580 
trace. 
.471 
.680 
.464 
.097 
.143 
.145 
2.920 

10.800 


25.940 
.580 

trace. 
.654 
•180 

trace. 
.132 
.189 

trace. 
68.180 

3.400 
.745 


100.940 


59 .275 


0.50 


100.000 


18.166 


0.40 


These  ores  are  all  quite  rich,  except  the  "  sand  ore ;"  which  may  very 
well  be  used  in  mixture  with  some  of  the  richer  sorts.  The  pot  ore  seems 
to  contain  the  least  phosphoric  acid  amongst  the  richer  specimens.  All 
are  devoid  of  any  marked  quantity  of  Ume.  (See,  under  the  head  of 
Trigg  county,  the  examination  of  some  of  the  water  and  sediment 
obtained  from  the  interior  of  the  "  pot  ore "  of  this  r^on.) 
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No.  915 — ^Limestone.  Labeled  ^Blue  Limestone  used  as  a  flux  {good) 
at  Hurricane  Furnace^  Crittenden  county^  Ky.  Found  near  the  Fur- 
nace.^^     {Obtained  by  Mr.  John  BarUett.) 

A  fine-grained,  dark  lead-colored  limestone ;  containing  fossil  shells, 
and  sparkling  witib  &cets  of  calo.  spar. 

Dried  at  212^  F^  it  lost  0.10  per  cent,  of  moisture. 

COMPOSlTIOIf,  DUXD  AT  212®    F. 

C«rboiiate  of  lime 79.380s50.156  peroeetof  lime 

Cmrbonate  of  magnesia ..... 8.466 

Alamina,  and  oxides  of  iron  and  manganeee .         2.580 

Phosphoric  acid a  trace. 

Snlphiiric  add —  .587 

PoUah .♦ 353 

Soda 233 

SUex  and  insoluble  silicates 7.580 

LoM 919 

100.000 

This  limestone  contains  but  little  phosphoric  acid,  which  is  in  its  &yor 
as  a  flux  for  iron ;  but  it  would  be  better  did  it  contain  less  sulphuric 
add. 

No.  916 — Sandstone.  Labeled  "  Sandstone  used  for  the  bosh  and  inner 
waUj  at  Hurricane  Furnace^  Crittenden  county,  Ky.  Found  two  miles 
from  ihefumacer     {Obtained  by  Mr.  John  BarUett.) 

A  moderatdy  firm,  fine-grained  sandstone ;  colored  more  or  less  with 
oxide  of  iron,  in  bands. 

No.  917 — Sandstone.  Labded  ^  Hearthstone^  found  two  mUes  from 
Hurricane  Furnace,  4*^." 

Coarser  grained  than  the  preceding ;  quite  friable ;  less  colored  with 
oxide  of  uron.  Composed  of  rounded  grains  of  nearly  clear  quartz, 
with  no  other  cement  than  oxide  of  iron. 

No.  918 — Sandstone.  Labeled  ^Hearthstone,  {superior^  from  the 
same  locality  as  the  last,  ^c/' 

UrmCT  and  coarser-grained  than  the  preceding;  contaimng  small 
rounded  quartz  pebbles,  and  peroxide  of  iron  in  spots. 

17 
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ooMrofinoif  or  TmcsE  three  sandstones,  dried  at  212^  r. 


Snnd  and  insoluble  silicates 

Alumina,  and  oxides  of  iron  and  man<;ane8e. 

Lime 

M:i^nesia 

Phosphoric  ncid . 

Sulphuric  acid 

Pouish  .  — - -.. 

Soda 

Loss,  and  water  expelled  at  red  heat 


Total 


Moisture,  lost  at  212°  F. 


No.  916. 

No.  917. 

No.  918. 

97.400 

98.580 

98.640 

.980 

.640 

.5t0 

trace. 

trace. 

tr^re. 

.566 

.666 

.266 

trace. 

trace. 

trace. 

tnice. 

trace. 

trace. 

1         .213 

.2:ji 

.213 

.156 

.124 

.02a 

.685 

.240 

.400 

100.000 

100.451 

100.126 

0.20 

0.30 

0.40 

That  sandstone  Tvhicb  is  the  most  esteemed  for  resisting  the  action  of 
the  strong  heat  of  the  furnace,  is  the  purest ;  containing  less  of  foreign 
materials  with  its  clear  quartz  sand  than  any  of  the  others. 

No.  919 — Pig  Iron.  Labeled  "  Grey  Iron,  (not  dead  grey ,)  for  forg- 
ing and  foundry  purposes.  Hurricane  Furnace,  Crittenden  county, 
Ky^     {Obtained  by  Mr,  John  Bartlett) 

A  coarse-grey,  specular,  grey  iron.  Yields  easily  to  the  fila  Small 
fragments  break  easily  under  the  hammer. 

No.  920 — Pig  Iron.    Labeled^ Livdy-grey  Iron,  Hurricane  Furnace, 

V  C*,     V  C» 

Somewhat  finer-grained,  and  a  little  lighter  colored  than  the  preceding. 
Yields  easily  to  the  file.  Small  fragments  flatten  somewhat  under  the 
hammer,  but  soon  break  to  pieces. 

No.  921 — Pig  Iron.    Labeled  ''Wliite  Iron,  Hurricane  Furnace,  ^c. 

Very  hard,  and  difficult  to  break ;  tougher  than  white  iron  generally. 
Yields  with  difficulty  to  the  file.  Fracture  presenting  a  confused,  bladed, 
semi-crystalline  appearance,  radiating  from  the  under  side  of  the  pig. 

No.  922 — Pig  Iron.  Labeled  "  Iron  intermediate  between  White  Iron 
and  Lively-grey.     Hurricane  Furnace,  ^c,  4*^." 

A  moderately  fine-grained,  light-gi  ey  iron.  Yields  with  some  difficulty 
to  the  file.  Small  fragments  extend  a  little  under  the  hammer,  but  soon 
break  t )  pieces. 
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ooMPOflinoir  or  thcss  four  srecniEifs  of  ikoit. 


Iron    

Graphite.. 

CombiDcd 

Mmgiiieac 


carbon. 


Silicoa 


Aluminum. 
CHlcium .  .. 
Migne.-)iuin 
PotAflsiiim  . 

Sodium 

Phosphorus 

Sulpbur 

Loss 


Total  .. 
Total  carbon  .. 
Specific  gravity 


No.  91i). 

No.  920. 

No.  921. 

No.  922. 

91.^71 

92.143 

92.263 

93.336 

2.040 

2.624 

.y.^4 

2.224 

2.284 

1.560 

5.360 

2.860 

;          .172 

.4X3 

.417 

.345 

2.18:) 

2.065 

.142 

.624 

.184 

.284 

.184 

.084 

.202 

.170 

.202 

.149 

trace. 

tr.ice. 

trace. 

trace. 

.:>68 

.348 

.328 

.220 

.064 

.(!4S 

.105 

.0^9 

.or»4 

.0^2 

.177 

.012 

.727 

.540 

.464 

.446 

.066 

.066 

.108 

not  estimM 
.611 

...... 

100.212 

100. :63 

I00.7:i4 

100.000 

4 .324 

4.184 

6.344 

5.0S4 

7.0657 

7.1060 

^7.9263 

1 

7.277d 

Tha  iron  from  Humcane  furnace  has  maintaineLl  a  good  character  for 
softness  and  toughness.  By  the  following  analyses  of  the  slags  from 
this  furnace,  it  will  be  seen  that  they  have  a  larger  proportion  of  bases  to 
the  silica,  especially  of  lime,  magnesia,  and  alumina,  than  is  contained  in 
the  Ciittenden  furnace  "cinders,"  reported  above. 

No.  923 — ^Iron  Furnace  Slag.  Labeled  ^'Slag  from  ike  grey  iron^ 
Hurricane  Furnace j  Crittenden  county j  Ky^  [Obtained  by  Mr. 
John  Bartlett.) 

A  glossy,  dark-bluish-smoky  slag ;  translucent  on  the  thin  edges.  A 
portion  of  the  lump  is  opake  and  blebby,  and  is  of  an  olive-grey  color. 
Before  the  blow-pipe,  in  the  oxidating  ikme,  it  easily  melts  into  a  blebby 
globule. 

No.  924 — Iron  Furnace  Slag.    Labeled  ^Slag  from  the  lively  grey 

iron,  Hurricane  Furnace,^'  ^'c,  4*c. 

A  dark  glossy  slag ;  of  a  smoky  black  color ;  translucent  on  the  thin 
edges.  Before  the  blow  pipe,  in  the  oxidating  flame,  easily  melting  into 
a  blebby  globule. 

No.  925 — laoN  Furnace  Slag.     Labeled  ^Slag  from  the  white  iroUj 

Hurricane  Furnace,  4*c.,  4*c." 

A  dark,  bottle  green  blebby  slag;  translucent  on  the  thin  edges. 
BQfi)re  the  blow-pipe^  melts  quite  easily  into  a  dark  bottle-green  globule 
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No.  926 — ^Iron  Fcjbnace  Slag.    Labded  ^Sloff  from  iron  intermediate 
between  white  and  Uvdy  grey^  Hurricane  Furnace^  ^e^  ^c" 

A  frothy  greenish-grey  slag ;  fiiU  also  of  large  bubbles,  some  of  which 
are  incrusted  with  oxide  of  iron.  Before  the  blow-pipe  it  melts  eaaly 
into  a  frothy  globula 

The  formation  of  bubbles  in  the  dense  slags,  when  fused  in  the  oxi- 
dating flame  of  the  blow-pipe,  is  doubtless  owing  to  the  oxidation  of  the 
involved  smoky,  or  carbonaceous  matters,  which  give  to  it  the  fidighious 
color.  In  the  slag  from  the  white  iron,  this  oxidation  seems  to  have 
taken  place  in  the  furnace;  by  an  excess  of  the  blast,  perhaps. 


THE  COMPOSITION 

OF    THXSK  BLA08    IB  AB  FOLLOWB: 

No.  923. 

No.  924. 

No.  925. 

No.  926. 

Silica "" 

55.380 

14.440 

25.578 

3.304 

1.494 

trace. 

1.815 

.173 

55.580 

13.380 

25.241 

3.660 

1.854 

trace. 

1.495 

.199 

56.960 
13.280 
16.936 
2.845 
10.495 

traee. 

1.396 

.016 

59.988 

AlwTnin*--^ 

11.880 

Lime  ...-..•...— 

21.066 

MaflriMMia  ...-^^nr.. 

a.566 

Protoxide  of  iron  .. 
Protoxide  of  manga- 
nese.........-— 

4.014 
trace. 

Potash 

1.151 

Soda 

.388 

Total 

102.184 

101.409 

101.950 

102.045 

Proportion  of  oxy-  '\ 
gen  in  the  bases 
to  oxygen  in  the 
^       siUca ^ 

As  16.017:28.755 

or 

As  1:1.798 

As  15.611:28.859 

or 

As  1:1.848 

As  14.729:29.585 

or 

As  1:2.008 

As  14.154:31.143 

or 

As  1^.200 

It  is  instructive  to  observe,  in  the  above  slags,  how  the  i»roportion  of 
protoxide  of  iron,  (and  consequent  waste  ef  metal,)  increases  as  the 
quantity  of  lime  is  diminished.  That  which  was  formed  with  the  ^  white 
iron  "  contains  the  least  lime  of  all.  These  slags  approach  to  bi-aiHcates 
in  their  composition ;  whilst  those  of  Crittenden  furnace  are  nearly  iri* 
silicates. 

No.  927 — GhkY.    Labeled  "  Clay;  found  plenty  near  Hurricane  Furnace. 
{Is  it  fire  day  ?)     CriMenden  county^  Ky.^'^ 

Of  a  light  greenish-grey  color.  Before  the  blow-pipe  it  melts  witii 
difficulty  into  a  whitish  slag. 

Dried  at  212^  it  lost  4.00  per  cent,  of  moisture. 
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COMPOSITION,  taOMD  AT  213°   F. 

Saic% 62.380 

Alumina « 18.880 

Oxide  of  iron 3.560 

Lime - .325 

Magnesia - «  1.816 

Pboe^phoric  acid . . .115 

Potaah - 3.358 

Soda . — trace. 

Water  and  low 9.667 

100.000 

This  contains  too  much  of  the  alkalies  and  alkaline  earths  to  prove  a 
very  refractory  fire-clay.  But  it  would  answer  exceedingly  well  for  a 
potter's  clay. 

No.  928 — Smcious  CoNOREnoN.    ^  Found  in  1M  preading  datfy  at 
Hurricane  Furnace^  ^c,  ^c."     Sent  for  examination. 

Porous;  and  in  some  parts  presenting  some  appearance  of  fossil 
remains. 

COMPOSITION,  DKICD  AT  318°    F. 

Bilezand  insoluble  silicates 96.980 

Alumina,  and  oxides  of  iron  and  manganese . ..  .680 

Lime ........ —..... .  trace. 

Magnesia . ....... . ........ ... ^ ........  .599 

Phosphoric  acid  . not  estimated. 

Sulphuric  acid . - .058 

Potash w- .162 

Soda 129 

Wat«rand  loss. ^ 1.392 

100^000 

Of  no  especial  interest. 

No.  929 — Coal.    Labeled   "  Cannel  part  of  Coal  of  Sneed^a  mine, 

Tradewater  river ^  Crittenden  countt/y  JEy." 

A  handsome,  pitch-black  coal ;  with  a  bird's-eye,  or  curled  maple  like 
structure  on  the  cross-fracture.  No  fibrous  coal  between  the  layers ;  and 
very  little  pyrites,  in  thin  patches. 

Over  the  spirit  lamp,  it  burnt  with  considerable  flame ;  swelled  up  and 
agglutinated,  somewhat,  into  a  cellular  coke.    Specific  gravity,  1.297. 

raOZIMATK  ANALYSIS. 

votSr^iVuiiiwv  miiii^::::::::::::::    se:^  toui  toluu  «.«•«..    37.60 
Sg^yll^^^Xth' ::::::::::::::::::  JS^j  spougr  cok. ^^ 

100.00  100.00 

Its  composition  and  properties  hardly  entitle  it  to  the  name  of  a  cannel 
coal. 
Its  percentage  of  sulphur  is  0.686. 
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COBPOSmOlf  OP  THE  ASH. 

Snicft 6.244 

Alumina,  and  oxides  of  iron  and  manguncse ..^  3  JibO 

L^me .^4 

Ma^neVia , .2ti0 

Phosphoric  acid - .HOO 

Sulphuric  acid   .-• * .018 

Potash  and  soda,  notable  quantities... .... ............ not  estimated. 

10.2&0 
DAVIESS  COUNTY. 

No.  930 — Limestone  (hydraulic?)     Labeled  ^^ Limestone  from  a  well, 
seven  mile^  east  of  OwensborOy  Daviess  county ,  Ky^ 

A  dull,  dark,  greenish -grey,  fiae-grained  limestone;   mottled  with 
darker ;  full  of  fossils — corals,  encrinites  and  shells. 
Dried  at  212°  F.,  it  lost  0.50  per  cent  of  moisture. 

COMPOSITION,  DRIED  AT   212°    f. 

Carbonate  of  lime ,  37.9fl0 

Carbonate  of  magnesia ._ .....  16.6r5 

Alumina,  and  oxides  of  iron  and  manganese . 10.440 

Phosplioric  acid ,..  .2<»7 

Sulpliuric  acid .,  3.155 

Potash .366 

Sod  I .063 

Silex  and  insoluble  silicates . 28.320 

Water  and  loss _ 2.h84 

100.000 

This,  if  properly  prepared,  would  no  doubt  make  good  hydraulic 
cement. 

EDMONSON  COUNTY. 

No.  931 — LiMONHE.     Labeled  ^  Nautilus  sp?     Nolin  Furnace^  Edmon* 
son  county y  Ky.     How  much  iron  ?" 

The  fossil  shell  or  cast  of  a  nautilus,  completely  filled,  and  mineralized, 
with  oxide  of  iron.  Quite  friable;  adheres  to  the  tongue.  Color 
brownish-yellow  and  dark  brown. 

Dried  at  212°  F.,  it  lost  1.70  per  cent,  of  moisture. 

COMPOSITION,   DRIED  AT  212®   F. 

Oxide  of  iron 37.240=26.039  per  cent,  of  iron. 

Alumina 2.0.'i7 

Carbonate  of  lime — 1.180 

Mngnesia .419 

Brown  oxide  of  manganese .6S0 

Phosphoric  acid - 2.4'23 

Sulphuric  acid .544 

Potash .201 

Soda 066 

Silex  and  insoluble  silicates — 45..S20 

Combined  watarand  lots ....•^. .....•..••.....•.  9.670 

100.000 
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ESTILL  COUNTY.— ORES,  &c.,  OF  COTTAGE  FURNACE. 

No.  932 — LiMONiTE.     Labeled  ''Block  Ore;  worked  at  Cottage  Fur- 

nacey  Estill  county ^  KyP 

Friable ;  dirk-browD,  irregular  layers  of  dense  or3,  (not  adhering  to 
the  tongue,)  involving  yellowish  and  reddish  ochreous  ore.  Powder 
yellowish-brown. 

No.  933 — LiMONrrE.  Labeled  ''Speckled  Pink  Ore ;  worked  at  Cot- 
tage Furnace^  Estill  county^  KyT 

Granular ;  adhering  to  the  tongue ;  under  the  lens  appearing  to  be 
made  up  of  dark  red  grains,  with  inten^ening  yellowish  material.  General 
color  grey-brown,  with  shades  of  yellow  and  red.     Powder  reddish-brown. 

No.  934 — LiMONn'E.  Labeled  "  Rough  Ore  ;  ivorked  at  Cottage  Fur- 
nace^ Estill  county,  Ky,  Superior  quality  ;  makes  high  white  iron.^^ 
IiTegulariy  laminated  and  cellular  dark  brown  dense  ore,  including 

dirty-yellow  ochreous  ore.     Powder  yellowish  brown. 

No.  935 — ^Llmonite.     Labeled  "Kidney  Ore,  over  the  Sandstone,  thirty 
feet  above  the  main  Ore,  Cottage  Furnace,  ^(;.,*^c*." 
A  brownish-yellow,  friable  ore,  laminae  and  cells  of  denser,  dark-brown 

ore.     Adhering  to  the  tongue.    Powder  yellowish-brown. 

No.  936 — Ldionite.  Labeled  "  Ore  from  the  Buzzard  Banks  of  Cot- 
tage Furnace,  4*c.,  4*c.  {^Does  it  contain  copper  ?") 
A  friable,  dark,  grey-brown  ore,  with  portions  of  dirty,  greenish- 
yellow  ;  adhering  to  the  tongue.  Under  the  lens  it  exhibits  fine  rounded 
grains  of  dark  brown  color,  with  a  hghter  colored  materiid  intervening. 
Powder  of  a  yellowish-brown  color,  darker  than  the  preceding. 

COMPOSITION  OF  THESE  FIVK   LIMONITR  ORES,  DRIED  AT  212°   F. 


Oxide  of  iron. 

Alumina . 

Lime 

M;ignesi:i 

B  own  oxide  of  manganese 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silcx  and  insoluble  silicates 

Combined  water . 


Total 

Percentage  of  iron . 

Moisture  lost  at  219^  F«. 


No.  932. 

No.  933. 

No.  934. 

No.  935. 

Block  ore. 

Speckled 
ore. 

Rough  ore. 

Kidney  ore. 

60. POO 

G6.140 

52.454 

45.540 

3.000 

1.4G) 

.660 

3.496 

trace. 

ti-ace. 

trace. 

trace. 

.642 

.803 

.fc52 

1.02S 

2.:i60 

1.140 

2.4^^0 

.9f0 

.800 

.310 

.740 

.925 

.107 

.213 

.107 

.14:i 

.413 

.415 

.366 

.4:^.4 

.185 

.053 

.167 

.190 

21.n60 

22.360 

33.9H(» 

39.080 

lO.ij^O 

7.560 

8.900 

8.700 

100.267 

100.444 

100.506 

HMI.518 

42.635 

46.303 

36.755 

31.891 

2.860 

3.100 

1.600 

No.  936. 

Buzzard 

Blink  ore. 

62.209 

.440 

trace. 

2.742 

1.620 

.502 

.135 

.508 

.192 

21 .0.-0 

10.760 

100. I7g 

43.959 
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All  good,  and  soflScienily  rich  ores.  With  the  exception  of  the  ^  rough 
ore,"  those  which  contain  the  most  phosphoric  acid  also  possess  the 
largest  quantity  of  alumina ;  which  tends,  more  perhaps  than  any  other 
base^  to  carry  off*  this  injurious  ingredient  in  the  cinder. 

No.  937 — Carbonate  of  Iron.    Labeled  "  Grey  Ore.  associated  wiih 
the  '  Rough  Ore^  Cottage  Furnace^  EstiU  county j  Ky^ 
A  grey,  fine-granular  carbonate  of  iron ;  not  adhering  to  the  tongue. 

Weathered  surfaces  of  a  dark  reddish-brown  color.    Powder  light  grey 

buffi    Specific  gravity,  3.5762. 

No.  938 — Carbonate  of  Iron.    Labded  ^  White  Ore^  from  the  Buzzard 

Banky  Cottage  Furnace^  ^'c."     Sub-carboniferous. 
\  Interior^  grey,  with  a  few  small  white  specks ;  granular,  adhering 

slightly  to  the  tongue.    Exterior ^  dark  brown ;  adhering  to  the  tongue ; 

in  parts  presenting  irr^lar  bladed  shining  fiicets  like  those  of  some 

forms  of  zinc  blende.    Powder  of  a  brownish-yellow  color. 

C0MP08ITI0N  OF  THESB  TWO  CARBONATES  OF  IBON,   DBISD  AT  212®  F. 


Carbonale  of  iron 

Oxide  of  iron «... 

Ainmiiut . 

Cattxmate  of  lime. 

Carbonate  of  magnesia 

Caibonate  of  manganese 

Phosphoric  acid 

8iilfHiaric  acid 

Potash 

Soda 

Silex  and  insoluble  silicates-. 
Water  and  loss . 


Total 

Pereente^e  of  iron  >...................-...... 

Moisture,  expeUed  at  212®  F. 


No.  937. 
Grey  ore. 


78.086 

1.050 

2.460 

1.290 

4.50d 

3.492 

.438 

.176 

.231 

.198 

8.670 


100.599 


No.  938 
White  ore. 


54.147 

16.197 

1.160 

6.190 

3.885 

9.680 

.438 

.303 

.250 

.321 

13.120 

1.309 


100.000 


37.495 


These  are  both  very  gcod  iron  ores;  requiring  only  careful  roasting 
and  management  of  the  flux  to  yield  good  iron.    They  are  sufficiently 
rich  for  profitable  smelting ;  as  the  roasted  ores  would  contain  fifty  per 
cent  of  metal. 
No.  931 — ^Limestone.    Labeled  ^Sub-earboniferous  Limestone^  used  as 

afhux  at  Cottage  Fumaccy  Estill  county ,  Ky^ 

A  grey,  fine-granular  limestone ;  with  some  blotches  of  dirty-buff* 
lSti0T ;  tio  appearahoe  of  fossils.    %6(afio  gravity  2.682t. 
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OOMPOSinOlfy  D«UD  AT  312°  F. 

Carbonate  of  lime. 92.020=60.515  per  cent,  of  lime. 

Carbonateof  magnesia _ .629 

Alumina,  and  oxides  of  iron  and  manganese 1 .  120 

Phosphoric  acid . _.  .310 

Sulphuricacid .IGfi 

Potash .ID.'J 

Soda. .08;^ 

Silex  and  ineoteble  silicates 4.5^0 

Water  mini  1q« .899 


100.01)0 


Dried  at  212^  F.,  it  lost  0.40  per  cent,  of  moisture. 

No.  940 — ^Iron  Furnace  Slag.  Labeled  '^Purple  Slag ^ produced  at 
Cottage  Furnace  when  making  soft  iron,  Edtill  county,  Ky^ 

A  glassy^  dark,  smoky-purple  slag ;  transparent  on  the  thin  edges, 
and  in  thin  splinters.  Before  the  blow-pipe,  it  is  easily  fusible,  with 
intumescenca 

No.  941 — ^Iron  Furnace  Slag.  Labeled  ''Green  Slag,  produced  at 
Cottage  Furnace  when  working  'rough  ore^  and  'high  wMte^  iron^ 
EstiU  county,  KyP 

A  greenish-grey,  frothy  slag ;  inflated  with  air-bubbles  and  containing 
many  particles  of  reduced  iron.  Before  the  blow-pipe  easily  fosed  into 
a  greenish  globula 


COMPOfllTXON  or  THESE  TWO  SLAGS. 


Silica  ... 
Alumina 
Lime 


Magnesia 

Protoxide  of  iron 

Protoxide  of  manganese 
Potash- 


No.  940. 
Purple  slag. 


No.  941. 
Green  slag. 


Soda 

Phosphoric  acid. 
Loss 


Totol 


Proportion  of  oxygen  in  the  6a«e«  to  oxygen  in  the  si/tca 


vLxcaS 


56.300 

16.100 

21.414 

1.845 

1.170 

.595 

1.757 

.190 

.654 


100.025 


58.040 

12.360 

18.058 

1.333 

6.133 

1.060 

1.970 

.309 

.117 

.631 


100.000 


As  15.070:29.332 

or 

As  1:1.930 


As  12.496:30.136 

or 

At  1:3.331 


In  these  slags,  the  presence  of  phosphoric  add  was  verified  and  the 
amount  in  each  estimated.     It  is  a  fact  of  great  importance  to  the  iron 
manufacturer,  that  this  injurious  ingredient  may  be  carried  off  more  or 
18 
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less  in  the  cinder ;  and  it  is  interesting  to  note^  in  the  aboye  analyses, 
tiiat  the  sla,r^  which  contains  the  most  lime  and  alumina^  (especially  of 
alumina,)  also  ha  s  the  largest  proportion  of  phosphoric  acid,  although 
the  *^  rough  orcy^  used  in  the  production  of  the  green  slag,  is  probably 
more  contaminated  with  this  acid  than  the  ores  employed  ?fhen  purple  slag 
was  formed.  It  has  generally  been  believed  and  asserted  by  tjhe  aatibors, 
even  by  Karsten,  that,  in  consequence  of  the  strong  affinity  existing 
between  phosphorus  and  iron,  in  the  melted  state,  almost  all  the  phos- 
phoric acid  in  the  mixture  of  ores,  flux,  &c.,  in  the  high  fumac^  reduced 
to  phosphorus  by  the  excess  .of  carbonaceous  matters  present^  would  find 
its  way  into  the  iron;  communicating  to  it  ^  cold  ^^r^' properties. 
But  the  affinity  between  phosphoric  acid  and  alumina  is  quite  strong ; 
and,  very  probably,  tends  more  to  counteract  its  reduction  and  union 
with  the  melted  iron  than  any  other  agency  present.  Hence  one  reason 
perhaps,  why  the  aluminous  ores  generally  give  tough  iron ;  and  why, 
also,  the  addition  of  pure  clay  or  aluminous  earth,  or  ores,  will  improve 
the  .toughness  of  iron  made  from  "  cold  short "  (or  phosphatic)  ores. 
This  idea,  if  fiilly  verified  in  practice,  will  prove  of  very  great  vsdue  to 
the  smelter  of  iron. 

Another  fact  will  be  noted  in  the  analyses  of  these  sls^,  viz :  that 
the  loss  of  iron  in  the  form  of  protoxide  is  greater  in  the  green  slag, 
which  contains  the  least  lime  and  alumina,  than  in  the  other.  This 
makes  the  cinder  more  fluid,  causing  what  is  called  scouring  of  the 
fiimace,  and  gives  it  the  bottle-green  color,  sometimes  very  dark. 

It  will  also  be  observed  in  the  foUowing  analyses  of  the  iron  made 
with  these  two  slags,  that  the  "white  iron,"  made  with  the  green  slag, 
contains  the  most  phosphorus  and  sulphur. 

No.  942 — Pig  Iron.    Labeled  ''Soft  Iron, produced  at  Cottage  Furnace, 

when  making  dark,  purple  slag,  Estill  county,  Ky^ 

A  dark-grey,  fine-granular  iron;  yields  easily  to  the  file;  flattens 
somewhat  under  the  hammer,  but  soon  breaks. 

No.  943 — Pig  Iron.  Labeled  ''High  White  Iron,  produced  when 
working  rough  ore,  and  making  green  slag.  Cottage  Furnace,  EstiU 
county,  KyT 

A  little  harder,  coarser  grained,  and  lighter  colored  than  the  preced- 
ing, but  not  much.  Tields  to  the  file,  and  flattens  a  little  under  the 
hammer.  It  cannot  properly  be  called  a  high  white  iron.  It  is  rather 
^^iron. 
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coMFOtrnoN  or  these  two  samples  or  no  ikon. 


Iron — 

Graphite  • . 

Comtoed  otjrbon 

MiuigADeae 

Silicon 

Slag 

Aluminum 

Calcium . 

Magnesium 

Potassium .  ... 

Sodium 

Pho9pborns .. 

Sulphur .. 


Total. 
Total  carbon 


Specific  gravity 


No.  942 
Soft  Iron. 


93.689 
3.150 
.610 
.689 
.989 
.320 
.047 
trace. 
.258 
.068 
.098 

^  .344 
.•60 


100.322 


3.760 


7.1117 


No.  943 
High  White  Iron. 


93.793 

3.220 

.550 

.548 

.793 

.260 

.055 

trace. 

.235 

not  estimated. 


.474 
.120 


100.084 


3.770 


7.1213 


No.  941 — LiMONiTE.     Labeled  ''Old  Furnace  Ore  Banks,  Estill  county y 
Ky.^^     {Sub-carboniferous.) 

A  dense,  fine-grained,  yellowish-brown  ore,  with  streaks  of  lighter  and 
darker  color ;  dulL  with  some  minute  specks  of  mica.  Adheres  to  the 
tongue.     Specific  gravity j  2,9 1 3 1 . 

No.  945 — ^Ldionite.     Labeled  ''Old  Furnace  Ore  Banks,  EstiU  county, 
Ky^     {Sub-carboniferous.) 

An  irregularly  rounded  mass,  made  up  of  irregular,  thin  layers  of 
dark  brown  and  bluish-black,  involving  soft  brownish-yellow  ochreous 
ore.    Powder  dark  brownish-yellow. 

COMTOSITION  or  THESE  TWO  LIHONITBS,  DRIED   AT  212®   P. 


Oxide  of  iron 

Alumina . . .. 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese- 
Phosphoric  ncid . — ... 

Sulphuric  acid  .. 

Potash 

Soda 

Si  lex  and  insoluble  silicates 
Combined  water........... 


Totel 

Percentage  of  iron 

Moiftora.  loft  At  919*  F. 


No.  944. 

No.  945. 

71.000 

62.489 

.520 

3.349 

.680 

trace. 

1.408 

.513 

1.680 

.920 

.822 

.591 

,303 

.373 

.494 

.714 

.202 

.143 

11.120 

20.580 

11.200 

10.800 

100.029 

100.462 

50.042 

43.758 

3.010 


1.700 
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Both  good  ores.  The  second.  No.  945,  would  probably  make  the 
tougher  iron  of  the  two. 

A  collection  of  the  ores,  pig  iron,  slag,  fire-clay,  and  limestone,  used 
at  Estill  furnace,  as  sent  to  this  laboratory  by  the  enterprising  propri- 
etors, but  time  did  not  permit  their  analysis  in  season  for  this  report 

No.  #46 — Clay.  Labeled  ^Potter^s  Clay?  four  niiles  narihweat  of 
Irvine^  on  the  Illchnond  turnpike^  Estill  county^  Ky^ 

Of  a  light  bufl-gvey  color,  with  stratified  lines  of  reddish.  Before  the 
blow-pipe  it  is  not  evidently  fiisible.  Changes  to  handsome  salmon-color 
in  burning.  Appe^irs  to  be,  principally,  fine  quartzose  sand ;  sparkling 
with  a  few  minute  scales  of  mica. 

COMPOSITION,  DRUO  AT  212°    F. 

Silica 71.780 

Alumina . -— - -. ...  17.580 

Oxideof  iron _ 2.420 

Lime ^ - — . — none. 

Magnesii - .  .547 

Sulphuric  acid - . -  .112 

Potash 2.271 

Soda .322 

Water  expelled  at  red  heut - _ .• 4.400 

LoflB - .668 

100.000 

Quite  a  refractory  clay ;  but  probably  not  sufficiently  so  to  be  a  very 
good  fire  clay.  It  will  answer  exceedingly  well  for  the  use  of  the  pot- 
ter. 

No.  947 — ^Limestone  (Hydraulic?)  Labeled  ^Building  Stonej  five 
miles  from  L'vine^  on  the  Richmond  Turnpike,  EstiU  countyy  Ky^ 
{Upper  Silurian  forniation^ 

A  dark-grey,  fine-grained  limestone  contaimng  many  small  scales  of 
mica.     Does  not  adhere  to  the  tongue. 

COMPOSITION,  DRIED  AT  212°    F.    * 

Carbonate  of  lime - 41.380^23.221  lisie. 

Carbonate  of  magnesia 30 .019 

Carbonate  of  iron 4.321 

Oxideof  iron 2.360 

Alumina , .806 

Brown  oxide  of  manganese . .480 

Phosphoric  acid .374 

Sulphuric  acid_ _ 1.471  =  . 590  sulphur. 

Potash _ .482 

Soda _ _.  .019 

Silex  and  insoluble  silicatcf? 18.680 

100.392 

There  is  but  little  doubt  that  this  would  make  very  good  hydraulic 
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cement,  if  properly  burnt  and  prepared ;  but  it  is  not  se  probable  that 
it  would  prove  a  durable  building  stone.  Books  containing  so  much 
earhonate  of  iron  and  so  much  sulphur,  are  liable  to  disint^ration  when 
exposed  to  the  atmospheric  influences. 

No.  948 — Carbonate  of  Iron.  Labded  "  Carbonate  of  Iron  from  the 
ash-colored  shales j  above  the  Black  Devonian  Slate.  Bed  Lick  Fork 
of  Station  Catnp  Creeky  Estill  county j  KyT 

Fine-granular ;  grey  in  the  interior ;  light  brownish-buff  and  reddish- 
brown  on  the  exterior.  Does  not  adhere  to  the  tongue.  Powder  of  a 
bufif-grey  color. 

Dried  at  212^  F.,  its  powder  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,  PRIED  AT    212^   F. 

Carbonate  Of  iron 64.210)   ^34  303  ^^^ 

Oxide  of  iron 4.543^ 

Alumina • .580 

Carbonate  of  lime - 1.920 

Carbonate  of  magnesia . . ... 9.335 

Carbonate  of  manganese 2.077 

Phosphoric  acid . .464 

Sulphuric  acid .200 

Potash .424 

Soda .281 

Silex  and  insoluble  silicates -. . .  13.180 

Water  and  loss - _ —  2.796 

100^0^ 

A  very  good  ore^  sufficiently  rich  for  profitable  smelting. 

No.  949 — ^Limestone  (Hydraulic  ?)     Labeled  ^Argillaceous  Limestone, 
{hydraulic  ?)  below  the  magnesian  building  stone  at  the  Covered  Bock, 
three  miles  below  Irvine,  Estill  county,  Ey^ 
A  fine-grained  rock  of  a  greenish-grey  color;  not  adhering  to  the 

tongue.    Powder,  light  greenish-grey.     Specific  gravity  2.7163. 

No.  950 — Limestone  (Hydraulic  ?)  Labded  ^Limestone  Shale,  (hy- 
draulic ?)  Covered  Bock,  three  miles  bdow  Irvine,  Estill  county,  Ky.^* 

A  browmsh-black,  fine-granular  rock.  Flat  conchoidal  fracture.  Not 
adhering  to  the  tongue.    Powder  of  a  dirty-buiF,  or  light-umber  color. 

No.  951 — Limestone  (Hydraulic?)  Labded  '^Hydraulic  Limestone? 
two  miles  west  of  Bed  Biver  Iron  Works,  Estill  cmmty,  Ky.  {Dev^ 
man.  ) 

A  brownish-black,  or  dark-umber  colored,  fine-granular  rock ;  easfly 
broken.  Does  not  adhere  to  the  tongue.  Powder  of  a  light-umber 
color. 
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OOMFOfllTION   OP  THXtl  THBSS  UmflTOKIS,  DUKD  AT  313^   P. 


Carbonate  of  lime 

Carbonate  of  magnesia • . ... 

Alumina,  and  oxides  of  iron  and  manganese 

Phosphoric  acid 

Sulphuric  acid 

Potash - 

•Soda 

Silex  and  insoluble  silicates. 

Water  and  loss 


ToUl, 

Moisture  lost  at  212<*  F.. 


No.  949. 

Argillaceous 
Limeetone. 


37.980 

19.023 

9.660 

.346 

.544 

.618 

.396 

38.486 

3.154 


No.  950. 

Limestone 
Bhale. 


100.000 


0.700 


37.480 

32.927 

6.160 

.183 

1.368 

.695 

.373 

38.580 

3.336 


100.000 


0.700 


No.  951. 

Hydraulic 
Limestone. 


36.580 

19.793 

6.36« 

.079 

1.561 

.483 

.331 

38.340 

•6.775 


100.000 


0.740 


Although  these  limestones  contain  more  silidous  and  aluminous  mat- 
ters than  the  best  water  limes,  they  are  all  worthy  of  trial  as  hydraulic 
cement 

MINERAL  WATERS  OF  ESTILL  SPRINGS. 

No.  952 — Mineral  Water.    Labeled  ^Red  Sulphur  Water,  near  the 
Saloon.    EstiU  Springs^  near  Irvine,  EstUi  county,  Ky^ 

No.  953 — ^Mineral  Water.    Labeled  ^ White  Sulphur  Water,  at  the 
Saloon,  ^c,  ^e.'' 

No.  954 — Mineral  Water.     Labeled  ^Cfhalybeate  Water,  northwest 
side  of  Sweet  Lick  Knob,  ^c,  4*^." 

No.  955 — Mineral  Water.    Labeled  ^Red  Sulphur  Water;  four  hun- 
dred yards  east  of  the  buildings  at  Estill  Springs,  ^c" 

No.  956 — Mineral  Water.    Labeled  ^Black  Sulphur  Water,  Estill 
Springs,  4*c." 

These  waters  were  carefully  bottled  and  sealed  by  Mr.  S.  S.  Lyon, 
Topographical  Assistant,  and  sent  by  stage  to  the  laboratory,  where  they 
were  examined  with  as  little  delay  as  possible.  It  was  impossible,  how- 
ever, to  avoid  the  loss  of  some  of  the  gases,  especially  of  sulphuretted 
hydrogen ;  and  hence  the  estimation  of  the  gaseous  ingredients  of  these 
waters,  given  below,  is  doubtless  too  low  in  every  case.  To  estimate 
fully  the  amount  of  the  gaseous  ingredients,  the  operations  must  be  per- 
formed at  the  springs. 


*  Tliia  iDoludefl  tomt  hUuminouM  nurtterf . 
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OOMPOSITIOM  or  TBK8E  ISTILL  WATCXS;  Ilf   1 000  PARTf  OF  THS  WATEft. 


Carbonic  ftcid  gu 

Sulphuretted  hydrogen  gas. 


No.  952. 

Red 

Sulphur. 


0.3256 
.0045 


No.  953. 

White 
Sulphur. 


0.360 
.003 


No.  954. 
Chalybeate. 


0.269 


Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  iron 

Carbonate  of  soda . 

Chloride  of  sodium 

Chloride  of  calcium 

Sulphate  of  lime . 

Sulphate  of  magnesia 

Sulphate  of  soda i 

Sulphate  of  potash 

Sulphate  of  alumina 

Alumina  and  trace  of  phosphates. 

Organic  and  volatile  matters 

Silica 


0.202« 
.0832 


0.303 
.011 


.0237 
.0842 


Saline  matters  in  1000  parts  of  the 
water . 


.0105 
.1723 
.0926 


.0400 
.0068 


.f>83 
.009 


.105 
.043 
.072 


No.  955. 

Red 
Sulphur. 


0. 


.012 


No.  556 

Black 

Sulphur. 


0.263 
.035 


0.159 
.046 
.032 


0.021 
.025 
trace. 


.009 


.016 
.050 
.004 


0.7153 


0.696 


.286  ! 
.168 
.012 
.Oil 


.099 
.106 


trace* 

.141 

.032 


.035 

"oil* 


.044 
.029 


0.896 


0.370 


0.113 
.027 

.oe9 


.036 


.018 
.035 
.«17 
.023 


.059 
.013 


0.410 


The  carbonates  of  lime,  magnesia,  and  iron  are  held  in  solution  by 
the  free  carbonic  acid ;  or,  in  other  words,  exist  in  the  waters  as  hi-carbo- 
nates.  Hie  soda  is  also  in  the  form  of  bi-carbonate,  which  salt  is  not 
incompatible  with  the  sulphate  of  magnesia  present  in  the  same  water. 

The  chalybeate  water  owes  its  name  and  peculiar  virtues  to  its  bi-car- 
bonate of  iron,  of  which  the  red  sulphur  water,  most  distant  from  the 
house,  contains  traces,  (as  doubtless  the  other  also,)  and  the  ^'  black  sul- 
phur'' even  more  than  the  chalybeate,  (as  tested  at  the  laboratory.)  The 
latter  contains  a  small  proportion  of  sulphate  of  alumina,  (alum.)  The 
change  of  the  dissolved  bi-carbonate  of  protoxide  of  iron  to  insoluble 
hydraied  peroxide  of  iron,  which  always  takes  place  when  these  waters 
are  exposed  to  the  air,  is  the  cause  of  the  formation  of  the  brownish 
deposit,  and  their  loss  of  virtues,  when  they  are  carried  any  distance 
from  the  spring. 

No.  957 — ^Mineral  Water.  Obtained  by  D.  0.  Winburuy  from  where 
he  formerly  procured  the  Copper  Ore,  {described  in  Vol  II  of  these 
Aeports,)  near  Irvine,  Estill  county^  Ky^ 


144                      CHEMICAL  RSPOBI  OF  GEOLOGICAL  BUBVEF. 

aAUNK  MATTBM  IN  1000  VAITS  OP  THE  WATIK. 

Carbonate  of  lime _« 0.527) 

Carbonate  of  magnesia .044>  Held  in  ■elation  by  carbonic  add. 

Carbonate  of  iron .023) 

Sulphate  of  lime . . .647 

Sulphate  of  magnesia 4.515 

Sulphate  of  potaah .043 

Chloride  of  sodium .302 

Chloride  of  calcium ..  .029 

Silica. .069 

Water  of  crystallization  and  loss ]  .473 


7.672 


This  water  nearly  resembles  some  of  the  Epsom  Spring  waters  found 
in  the  neighborhood  of  Crab  Orchard,  Lincoln  county. 

No.  958 — Son..  Labeled '' SoU^  from  a  cultivated  fidd;  from  and  im- 
mediately  resting  on  Black  Devonian  Slate.  Thos.  H.  Carson^i 
farm^  Irvine^  Estill  county ^  Ky.,  {grows  excellent  coi^n^)  {Obtained 
by  Dr.  Owen.) 

Dried  soil  of  a  dark-umber  color.  It  contains  numerous  fragments  of 
soft  dark-umber  colored  shale,  which  were  sifted  out  before  the  analysis 
was  mada 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  more  than  three  grains  of 
dark  chestnut-brown  extract^  dried  at  212°  R,  which  had  the  following 

COMPOSITION,  VIS  : 

Organic  and  volatile  matters — -— • 0.547 

Alumina,  and  oxidcsof  iron  and  manganese  and  phosphates . .320 

Carbonate  of  lime 1.430 

Magnesia .162 

Sulphuric  acid . . .025 

Potash  .-_ - _ .077 

Soda - _ .059 

Silex  and  insoluble  silicates  .  . ,%^\ 

Loss - - - .206 


3.057  grains. 


The  air-dried  soil  lost  4.275  per  cent  of  moisturcy  at  400°  R;  dried 
at  which  temperature  its  composition  is  as  follows,  viz : 

Organic  and  volatile  matters . - . 10.949 

Alumina 3.290 

Oxide  of  iron '. 6.635 

Carbonate  of  lime ... .420 

Magnesia  .-. .392 

Brown  oxide  of  manganese . . . . . ^ « .145 

Phosphoric  acid .. - .347 

Sulphuric  acid .578 

Potash .697 

Soda .- .309 

Sand  and  insoluble  silicates ... 74.895 

Loss 1 .350 

100.000 
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This  18  quite  a  rich  soil,  containing  a  large  quantity  of  potash,  in 
particular;  derived  no  doubt  from  the  black  slate  which  produced  it,  as 
the  following  analysis  will  show : 

No.  959.  "  Devonian  Black  Slate^  sifted  out  of  the  preceding  soily  from 
T/ios.  Carson  8  farniy  near  Irvine^  Estill  county^  A^." 

COMPOSITIOM,    DRIED   AT   212®    F. 

Alumini,  and  oxide.)  of  iron  and  mangsuiese ...... ...  6.^60 

Cnibonito  of  rime - . .244 

Migiie^i:! . .4  JJ 

PhcHpliorio  acid .'ilO 

Sulphuric  acid .132 

P.»ash l.ldl 

S.di .340 

Sind  and  itHo1ub*e silicates 82.2eO 

Bituminoua  matters,  water  and  loss -  t'.HUO 

lOU.OOQ 

The  soft  aluminous  shales  are  very  generally  rich  in  potash,  and  where 
they  are  etisily  decomposable  they  yield  a  rich  soil ;  sulject,  however,  to 
be  wet,  hejivy,  or  swampy,  because  of  the  considerable  amoun*:  of  clay 
present  and  imperfect  natural  drainage.  When  well  drained,  these  lands 
may  be  made  quite  productive. 

No.  9 GO — ^SoiL.  Labeled  ^'Virgin  Soil,,  taken  from  north  of  the  house 
of  Mr,  James  Toivnsend,  on  Billyhs  creeky  a  branch  of  Millers 
creek,  Estill  county ,  Ky.  Geological  position,  on  the  terrace  of  sub- 
carboniferous  liniestone.^^ 

Dried  soil  of  a  light  yellowisfa-umber  color.  Fragments  of  ferrugin- 
ous sjiudstone  and  gravel  iron-ore  were  sifted  out  of  it  with  the  coarse 

seive. 

No.  961 — Soil.  Labeled  ^^Surface  Soil  from  a  field  thirty-six  years 
in  cultivation;  {tioenty-five  years  in  corn;  never  manured;)  adjoin- 
ing  the  house  of  Mr.  James  Townsend,  on  Billy's  creek,  ^c,  4'c." 

Dried  soil  of  a  dirk,  dirty  grey-buff  color ;  lighter  th in  the  preced- 
ing. Contains  fnigments  of  fjiTuginous  sandstone,  and  gravel  iron  ore, 
like  the  preceding. 

No.  902 — S'JiL.     Labeled  ^'Sub-soil  from  the  preceding  old  field;  James 
Townsends  farm,  on  Billy's  creek,  4v.,  EdiU  county,  Ky^ 
Dried  soil  of  a  greyish-buif  color,  lighter  than  the  preceding. 

19 
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Fragments  of  ferruginous  sandstone  and  gravel  iron  ore  sifted  out  of 
it.  One  thousand  grains  of  each  of  these  three  soils,  digested  for  a  month 
in  water  charged  with  carbonic  acid,  gave  up  of  soluble  matterSy  as  follows : 


Organic  and  Tolatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia -- 

Sulphuric  acid 

Potash - 

Soda - 

Silica - — 

Loss - 


Soluble  extract,  dried  at  312^  F.,  (grains) . 


No.  960. 

No.  961. 

No. 

963. 

Yirgm  soil. 

Old  field. 

Sub-soil. 

1.617 

1.100 

0.333 

1.039 

.697 

.063 

.330 

1.330 

.540 

.180 

.193 

.061 

.039 

.033 

.033 

.060 

.157 

.135 

.030 

.036 

.045 

.104 

.198 

.347 

.696 

.533 

.097 

4.066 

4.077 

1.533 

THS  OOMPOSITION  OF  THESE  THREK  SOILS  IS  AS  FOLLOWS,  DRIED  AT  313^  F.: 


Organic  and  Tolatile  matters. 

Alumina -. . .... 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese  .. 

Phosphoric  acid  . 

Sulphuric  acid... 

Potash 

Soda 

Sand  and  insoluble  silicates  .. 
Loss 


Total 

Moisture,  lost  at  400<>  F.. 


No.  960. 

No.  961. 

Virgin  soil. 

Old  field. 

8.483 

4.647 

6.750 

4.536 

3.310 

3.370 

.030 

.181 

.460 

.451^ 

.460 

.310 

.318 

.374 

.055 

.033 

.408 

.395 

.068 

.086 

79.695 

86.610 

.063 

..306 

100.000 

100.000 

3.510 

3.100 

No.  963. 
Sub-Boil. 


3.957 

5.110 

3.910 

.096 

.417 

.180 

.193 

.016 

.316 

.093 

87.970 


100.857 
1.615 


The  original,  virgin  soil  is  quite  a  good  soil,  with  the  exception  of  a 
deficiency  of  lime,  which,  added  in  the  form  of  top-dressings  in  the  air- 
slacked  state,  would,  no  doubt,  improve  its  fertility.  The  soil  of  the 
"  old  field  "  shows  the  usual  diminution  of  most  of  the  essential  ingre- 
dients, as  compared  with  the  virgin  soil. 

No.  9G3 — Soil.  Labeled  "  Virgin  Soilyfrom  the  top  of  Dividing  Ridge^ 
between  Estill  and  Powell  and  Owsley  and  Powell  coutitieSy  Kg. 
From  near  the  Standing  Rock.    Not  much  cultivated  at  present^  as  the 
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limestone  vaUet/s  below  are  better  for  farms  ;  good  for  grass.  Geo- 
logical position:  on  the  conglomerate  or  millstone  gritJ*^  {This  and 
tlie  preceding  three  soils  were  obtained  by  Joseph  Lesley^  fr.) 

Dried  soil,  of  a  yellowish-grey  color. 

Oue  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  a  grain  and  a  half 
of  dark  umber-colored  extract^  dried  at  212°,  which  had  the  following 

COMPOSITION,  TIZ  : 

Organic  and  yolatile  matters - 0.590 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .420 

Carbonate  of  lime .097 

Magnesia .  .096 

Bulphoric  acid .033 

Potash- .090 

Soda  — — - .058 

Silica 194 

Loss .023 

1.600  grains. 

The  air-dried  soil  lost  1.125  per  cent  of  moisture  at  400°  F.,  dried 
at  which  temperature  its  composition  is  as  follows  : 

Organic  and  volatile  matters - - 2.680 

Alumina 3.220 

Oxide  of  iron 1.486 

Carbonate  of  lime .021 

Magnesia . .297 

Brown  oxide  of  manganese .110 

Phosphoric  add .128 

Sulphuric  acid . , trace. 

Potash — .166 

Soda 064 

Sand  and  insoluble  silicates ... . . 92.095 

100.266 

One  of  the  poorest  soils  of  the  State ;  yet  susceptible  of  cultivation, 
if  suitably  located.  The  application  of  lune  and  plaster  of  paris  would 
much  increase  its  present  productiveness. 

No.  964 — Coal.  Labeled  ^Coal^  {under  the  conglomerate^)  supposed  to 
be  twenty  inches  thick.  Farm  of  Mr.  James  Townsendy  Billy's  Fork 
of  MiUer*s  Creek^  EstiU  county y  Ky^  {Obtained  by  Joseph  LeS" 
l^yjr.) 

^  It  is  said  to  be  excellent  for  working  steel,  and  small  quantities  have 
been  *  packed '  from  the  opening  for  that  purposa" 

A  somewhat ' brittle,  dark  shining  coal;  cleaving  into  thin  layers, 
which  are  coated  with  fibrous  coal.    Exterior  stained  with  ochreous  mud 
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Over  the  spirit  lamp,  it  softens  and  agglutinates ;  swells  up  considerably, 
and  leaves  a  dense  porous  coke.     Specific  gravity  1.336. 

PROUMATK   ANALYSIS. 

^tul^^combuitibi^  miii^:-::^  3?;?i]  ^otal  roUtilcmatteni...  40.66 

Fixed  carbon  ill  the  coke b0.^4i  p^nsecoke 69.34 

Giey -purple. ashea... 8.6(5  '^w*^*^*" — 

100.00  100.00 

The  percentage  of  sulphur  is  4.35. 

COMPOSITION  OF  THE  ASH. 

Silica 1.884 

Alumina  and  oxides  of  iron  and  manganese  and  phosphitei • —  6.1r0 

Lmo ..-- .....^  tmee. 

Mngnesin -  .2-*<3 

Su  pi  I  uric  acid - -.-—  .077 

Potash.  — - .077 

Soda - 147 


b.598 


FAYETTE  COUNTY. 

No.  965 — Limestone.     Labeled  ^'Lotvesi  Hock  at  Clay's  Ferry  ;  lelow 
the  bird's-eye  limestoiiey  Fayette  county^  KyT 

A  compact^  light  dove-grey,  fossiliferous  rock ;  fracture  approaching 
conchoidal,  containing  specks  of  calc.  spar,  in  some  cases  replacing 
fossil  shells ;  presenting  irregular  veins  of  dirty  yellowish-grey,  less  com- 
pact material. 

COMTOSmON,   DKIED   AT  2l2*    P. 

Carbonate  of  lime 92.640 

Carbonate  of  magnesia , 3.!^99 

Alun'.ina,  and  oxides  of  iron  and  manganese .440 

Phosphoric  acid small  tmce. 

Sulphuric  acid .   .441 

QqjI^     '  I  not  estimated. 

Silex  and  insoluble  silicates . . .. .— .. 2.480 


100.000 


No.  966 — Mineral  Water.  "  Se:i\t  by  Rev.  J.  Bullock,  from  Walnut 
Hilly  Fayette  county,  Ky.,  from  a  bored  well  of  the  depth  of  ninety 
feet  in  blue  limestone  of  the  Lotver  Silurian  formation^ 

The  water  contains  free  carbonic  acid  gas,  and  a  small  quantity  of 
sulphuretted  hydrogen.  The  amount  of  these  gases  was  not  estimated 
in  the  water  sent  to  the  laboratory  for  analysis. 
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8AUNR  CONTENTS  IN  1000  FARTS  OF  THF.  WATER. 

Carbonate  r.flimc O.V2i'^  ) 

CirboD:ite  ofmi;;nesia _ 045  >  Held  in  solution  by  carbonic  acid. 

C  iibiMi  ite  of  iro;i trace.) 

C tii) >fi:i(e  ofsola    .. .« .. truce. 

ChloriJeoF  sodium 4Ml'2 

Chloride  of  pot:is.^ium  .- Oe'O 

CIiIoHjIc  of  csilcium .014 

Chloride  of  mi;;iiesium .317 

Sulpliite  of  lime .3.*j7 

«^**"®  -" I  M;irked  traces  ;  not  estimated. 

Brttmiue )  * 

Silica .018 

4.949 

A  mild,  salt-sulphur  water,  alkaline  in  its  reaction. 
No.  967 — Limestone.     Labeled  ^*Magnesian  Limestone^  one  hundred  and 
ninety  feet  above  lotv  to  at  er.     Stratum  five  feet  thick;  layers  ten  to 
eighteen  inches  thick.  Raven  Creek^  Fayette  conntyy  Ky^     {Obtained 
by  Messrs.  Dotvmc  and  Lesquereaiix.) 

A  dull,  fine-grained,  homogeneous  rock  of  a  grey  reddish-bufF  color ; 
contains  no  fossils. 

No.  968 — Limestone.  Labeled  ^^Kerducky  Marble^  {Bird's-eye.)  From 
Daniel  Brink'' s  quarry ^  fourteen  and  a  half  miles  from  Lexington^  in 
Fayette  county,  Ky.  Layer  five  and  a  quarter  feet  above  Philip 
Brink's  branch.'^     {Obtained  by  Messrs.  Dotonie  and  Lesquereux.) 

A  compact  warm  light  grey,  brittle  limestone,  mottled  with  darker, 
and  containing  small  veins  of  calc.  spar. 

No.  969 — Limestone.  Labeled,  ^'Kentucky  Marble,  not  so  compact  as 
the  preceding.  From  Daniel  Brink's  quarry,  twenty-six  feet  above 
Philip  Brinies  branch,  Fayette  county,  Ky.''  {Obtained  by  Messrs. 
Doivnie  and  Lesquereux. 

A  dull,  fine-grained  rock,  dark  warm-grey,  mottled  with  darker  bluish 
grey.     Brittle. 

No.  970 — Limestone.  Lahded  ^^Coarse  Fossiliferous  Limestone,  Daxir 
id  Brink's  quarry,  one  hundred  and  one  feet  above  Philip  Brink^s 
branch,  Fayette  county,  ^c,  ^c." 

A  bluish-grey  Umestone,  full  of  entrochites,  broken  bivalve  sheUs^ 
coral,  &c.     Weathered  surfaces  dirty-buff. 
These  limestones  are  of  the  Lower  Silurian  formation. 
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COMPOBITIOK  or  THE8K  TOUR  LIMISSTONES,  BRnCB  AT  212^  T. 


Carbonate  of  lime ...... 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  man- 
ganese  . 

Phosphoric  acid ...... 

Sulphuric  acid . 

Potash— 

Soda 

Si  lex  and  insoluble  silicates . 

Water  and  loss ..., 


Total 

Moisture,  lost  at212''  F. 


No.  967. 

Magnesian 
Limestone. 


77.460 
15.426 

1.280 
.246 
.166 
.193 
.363 
9.9B0 
1.886 


No.  968. 

Bird's-eye 
Limestone. 


95.680 
2.044 

.380 
.182 
.166 
.193 
.048 
1.580 


No.  969. 

Kentucky 
Marble. 


62.680 
23.079 

6.060 
.246 
.441 
.162 
.182 
5.280 
1.870 


100.000 


0.010 


100.273 


0.010 


100.000 


0.006 


No.  970. 

Fosiilifero^s 
Limestone. 


91.480 
1.044 

3.980 
.848 
.317 
.232 
.336 

9.380 


100.617 


O.OIO 


A  little  more  silica  in  the  composition  of  tiie  Kentacky  marble  No. 
969,  would  make  it  a  good  water  lime.  The  foscdliferobs  limestone  would 
answer  very  well  for  use  in  agriculture ;  to  be  used  as  top-dressing  to 
land  deficient  in  phosphoric  and  sulphuric  acids,  lime,  and  the  alkalies. 

No.  971 — ^Marly  Clay.  From  ^  Damd  Brink's  place;  me  hundred 
and  two  feet  above  Philip  Brink's  branch,  Fayette  county^  Ky^ 
{Brought  hy  Messrs.  Downie  and  Zesquereux.) 

A  li^t  grey  clay,  mottled  with  buff 

COMPOSITION,  DRIKD  AT  212®  F. 

SiUca - .- — - 

Alumina,  with  some  oxides  of  iron  and  manganese ....  .. — . ...^ 

Carbonate  of  lime 

Carbonate  of  magnesia 

Phosphoric  acid . - ..-^- 

Potaah — 


Soda.  — 

Water  expelled  at  red  heat  and  loss. 


56.880 

^        24.656 

-_ 2.480 

- 3.276 

182 

6.655 

195 

5.676 

100.000 

Contains  an  extraordinary  quantity  of  potash,  &C.,  and  hence  might 
profitably  be  used  as  a  marl,  on  land  wMch  had  been  deteriorated  by 
long  cultivation. 

For  analyses  of  Catawba  wine,  and  white  wheat,  produced  in  this 
county,  S£e  the  appendix. 

FLEMING  COUNTY. 

No.  972 — Marl.     Labeled  ^Clay  found  at  the  junction  of  the  Upper 
and  Lower  Silurian,  of  Fleming  county,  Ky'' 

A  greenish  and  reddish  brown  clay.    Before  the  blow-pipe^  melting  at 
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the  edges,  and  buniing  of  light  umber  color.    Powder  light  dirty-buiT. 
Dried  at  212°,  it  lost  1.20  per  cent  of  moisture. 

•OMPOSITION,  DRIED  AT  213^   F. 

Silic« - 39.780 

Alumina 10.401 

Oxide  of  iron 10.760 

CArbonate  of  lime - 16.880 

Magnesia - - - 6.385 

Brown  oxide  of  manganese .  1.084 

Pbonphoric  acid .070 

Solphuric  acid - «  .338 

Potash 1.147 

Soda . not  estimated 

Water,  expelled  at  a  red  heat 13.900 

100.754 

May  be  employed  as  a  marl  on  land,  with  the  addition  of  bone  dust, 
or  super-phospkatey  or  other  phosphatic  mateiial. 

No.  973 — Magnesian  Limestone.  ^ Belonging  to  the  age  of  the  Clinton 
Groupej  HiUshoroughj  Fleming  county^  Ky^^ 
'  A  dull,  dirty-buf^  impure  limestone,  containing  entrochites,  and  ex- 
hibiting small  specks  of  mica  and  brownish  stains  of  oxide  of  iron. 
Powder  of  a  greyish-buflf  color.  Dried  at  212°  R,  it  lost  0.55  per  cent, 
of  moisture  ;  and  its  composition  is  as  follows  : 

Carbonate  of  lime 43.680=^23.951  per  cent,  of  Ztftie. 

Carbonate  of  magnesia . 25.358 

Carbonate  of  iron .^ . 5.155 

Carbonate  of  manganese .421 

Oxide  of  iron 11.073 

Alumina ._ 1.080 

Phosphoric  acid • .848 

Sulphuric  acid - .324 

Potash - 290 

Soda 033 

Silex  and  insoluble  silicates . 10.880 

Water  and  loss 1.858 

100.000 

This  ferruginous,  silicious,  magnesian  limestone^  deserves  trial  as  a 
water  lime. 

No.  674 — Ldiestone.  Labeled  ^Yellow-red  Porous  Rockj  over  the 
encrinital  limestone^  one  and  a  half  miles  east  of  Mount  Carmd^ 
Fleming  county^  Ky^ 

A  duU,  brownish-yellow,  fine  granular  rock,  glimmering  with  small 
crystalline  facets  of  colored  calc.  spar.,  containing  small  cavities,  or  pores, 
some  of  which  are  infiltrated  with  carbonate  of  lime ;  others  lined  with 
dark  colored  oxide  of  iron.  Adheres  to  the  tongue.  Powder  of  a  buff 
color. 
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Dried  at  212°,  it  lost  0.70  per  cent,  of  moisture,  and  has  (he  follow- 


ing 


COMPOSITION  : 


Cnrbonnte  of  lime 

Ctirbonate  of  m:i«^neM.i . 

A1ttmin:i,  and  oxides  of  iron  and  m  ingaiiese 

Phosplmric  acid 

Sulphuric  acid 

Potash  -  — 


Soda. 

Silex  and  insoluble  silicates. 
Water  iiud  loss 


71.700 

9.9:il 

1:2.240 

.630 

.337 

.341 

.1.^9 

2.^80 

l.f02 

lOO.JiUO 

No.  975 — Soil.  Labeled '^Virgin  Soil,  derived  from  ilie  yellow  li'ino" 
stone.  Charles  Marshall s  dairy  farm,  near  Mount  Carmdy  Fleming 
county,  Ky.  (^At  the  junction  of  the  Lower  and  Upper  Silurian 
fornialions.)     Groioth,  sugar-tree,  walnut,  buck-eye,  4*c." 

Dried  soil  of  a  dark-grey -brown,  or  light  chocolate  color. 

No.  976 — Soil.  Labeled  ^^Soil  from  an  old  field  twe)dy-fivt  years  in 
cultivation;  the  last  eight  years  in  grass*  Charles  Marshall's  dairy 
farm,  near  Mount  Carmd,  Fleming  county,  Ky.  {Upper  Silurian 
formation^'' 

Dried  soil  a  little  lighter-colored  than  the  preceding.  Some  rounded 
ferruginous  particles  were  sifted  out  of  it  with  the  coarse  seive. 

No.  977 — Soil.  Labled  ^'Sub-soil  from  the  same  old  field,  Chas.  Mar- 
shal fs  dairy  farm,  ^'c,  ^c'' 

Diied  soil  lighter-colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  (air-dried)  soils,  digested  in 
WJ\ter  charged  with  carbonic  acid,  for  about  a  month,  gave  up  of  soluble 
extract,  dried  at  212^,  as  follows: 

No.  977. 
Sub-3oil. 


Orimnic  and  volatile  mittor? 

Alum  n  I,  and  oxides  of  iron  and  m  inpinese  and  plii>8phite-> 

C'ub  »uute  of  iiuie 

M  ij-ne-i.i - 

S>iipliuricaciti. - _ 

P>lash 

S.il.i 

Silica. 

Lofs — 

8olttbl«ex(nMt|  dried  Al2i2<>F « 


No.  975. 

No.  976. 

Virgin  soil. 

Old  fieM. 

O.HOO 

0.517 

.147 

.IPO 

2.(.«»7 

i.oei 

.3G6 

.245 

.'•  J 

.•'2-J 

.1:5 

.0(i(i 

.0<0 

.o:kh 

.2:^1 

.:^ii7 

.4U 

4.:^5U 

2.523 

0.4.5') 
.l.>0 
.^^0 

.Ifi2 

.02:> 

.<t42 
.(46 

.:;47 


2Jl;9 
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The  composition  of  these  three  samples  of  soils,  dried  at  400°  F.,  is  as 
follows : 


Organic  and  Tolatile  matters 

Alumina .. 

Oxide  of  iron 

Carbonate  of  lime . .. 

Magnesia 

Brown  oxide  of  manganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 


No.  976. 


Virgin  soil.  Old  field. 


No.  976. 


•-I 


Sand  and  insoluble  silicates. 
Loss 


11.315 

5.060  ' 
11.675  ! 
.420 
.874  ! 
.290 
.251  : 
.084 
.349 
.224 
69.145 
.313 


7.335 
4.190 

11.210 
.395 
.679 
.395 
.181 
.042 
.202 
.011 

75.645 


No.  977. 
Sub-soil. 


•  7.675 

10.335 

14.930 

.470 

.868 

.370 

.236 

.059 

.439 

.050 

64.995 


Total _  100.000  i     100.285 

Moisture  lost  at  400<>  F - i 


5.526 


4.225 


100.427 


6.650 


The  soil  of  the  old  field  has  undergone  considerable  deterioration. 
The  sub-soil  is  as  rich  as  the  virgin  soil. 

The  influence  of  dairy-fermmg  upon  the  soil  can  be  learnt  by  study- 
ing the  composition  of  the  saline  portion  of  cows'  milk.  According  to 
M.  Haidlen,  a  thousand  parts  of  fresh  cow-milk  contain : 

Phosphate  of  lime 2.31  ) 

Phosphate  of  magnesia . .42  >  sabout  1.33  pAot/iAortc  acid. 

Phosphate  of  iron - .07) 

Chloride  of  potassium 1.44=0.95  pota»h. 

Chloride  of  sodium . . .24  >   =0  55  »orfa 

Soda  in  combination  with  casein .42$ 

It  is  easy,  when  we  know  how  much  milk  is  taken  from  the  cows 
grazed  on  the  land,  to  calculate  hov^  much  of  these  essential  ingredients 
are  removed  from  the  soil  in  a  given  time,  in  this  manner. 

The  earthy  phosphates  and  the  alkalies  are  thus  taken  up  in  consid- 
erable quantities,  and  hence  it  has  been  found  to  be  advantageous  to 
aj^ly  top-dressings  of  powdered  bones,  or  super-phosphates,  with  ashes, 
to  ground  which  has  been  long  used  for  pasturage  for  dairy  purposes. 
No.  978 — Soil.     Labeled  ^'Virgin  Soilj  from  blue  ash  land,  on  the 

Ddthyris  Lynx  beds  of  the  upper  part  of  the  blue  limestone  forma- 

tionj  {Lower  Silurian.)     Mr.  Fitsgeraid^s  farm,  northern  part  of 

Fleming  county,  Ky^ 

Dried  soil  of  a  light  yellowish-umber  color.  A  little  shot  iron  ore  was 
sifted  out  of  it 


*  A  Urge  proportion  of  this  ia  water 

20 
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No  979 — Soil.    Labeled  ^Same  Sail,  from  an  adjoining  fidd^  in  com. 
Farm  of  Mr.  Mtzgeraldy  northern  part  of  Fleming  county y  Ky^ 

Dried  soil  a  little  lighter  colored  and  more  yellowish  than  the  preced- 
ing.    A  little  shot  iron  ore  was  sifled  out  of  it 

No.  980 — Soil.    Labded  ^Sub-soil  from  the  samefidd.    Mr.  Fitzger- 
ald 8  farm^  northern  part  of  Fleming  county y  Ky.y  ^Cy  4*c." 

Dried  soil  of  a  dirty-bufif  color.  CJontains  a  little  shot  iron  ore^  which 
was  sifted  out  before  analysis. 

One  thousand  grains  of  each  of  these  three  soils,  air-dried,  were 
digested  for  a  month  in  water  charged  with  carbonic  acid,  and  gave  the 
following  quantities  of  soluble  materials  severally,  viz  : 


Organic  and  Tolatile  matters 

Aluminai  and  oxides  of  iron  and  manganese  and  phos{^tes. 

Carbonate  of  lime ^ 

Magnesia — — 

Sulphuric  acid . ..... ...... 

Potash - 

Soda - - 

Silica ..... 

Loss 


Soluble  extract,  dried  at  400<»  F,,  (grains) 


No.  978. 
Virgin  soil. 


0.950 
.231 

2.563 
.165 
.039 
.109 
.039 
.281 
.196 


4.566 


No.  979. 
Old  field. 


0.566 
.187 

1.573 
.061 
.033 
.058 
.028 
.251 
.093 


2.850 


No.  980. 
Sub-soil. 


0.366 
.134 

1.130 
.100 
.030 
.032 
.023 
.264 


2.079 


The  composition  of  these  three  specimens  of  soil,  dried  at  400®  R, 
is  as  follows : 


No.  978. 
Virgin  soil. 

No.  979. 
Old  field. 

No.  980. 
Sub-soil. 

Oreanic  and  Tolatile  matters.. ........... ..,-. . 

^.523 

6.840 

5.760 

.870 

.798 

.170 

.228 

.•75 

.526 

.128 

76.445 

5.211 

5.275 

5.510 

,370 

.736 

.270 

.409 

.093 

.468 

.043 

80.945 

.670 

4.195 

Alumina  .. . ... . .... ... ... .. 

6.265 

Oxide  of  iron . . . 

6.035 

Carbonate  of  lime  ... ... . . 

.395 

Magnesia . . .. .... .— . 

.580 

Brown  oxide  of  manganese . . .....—. 

.095 

Phosphoric  acid  - . .. .«.. 

.223 

Sulphuric  acid . -.-..--..-.—.- 

.058 

Potash 

.700 

Soda . . ^ . ..... .... 

.168 

Sand  and  insoluble  silicates . . ....... ....... 

80.745 

Loss . 

.541 

Total 

100.363 

100.000 

100.000 

Moisture,  lost  at  400*>  F 

4.675 

3.100 

2.875 
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FRANKLIN  COUNTY. 

No.  981 — ^LiMESTONE,  Labeled  ^ Building  Stone ;  abed  in  the  Blue 
Limestone,  in  the  northwest  part  of  Franklin  county,  Ky.  Said  to 
be  fire  and  frost  proof^^ 

A  brownish-grey,  granular  limestone ;  with  many  irr^ular  pores,  and 
small  branching  cavities,  which  are  colored  dirty-grey-brown;  grains 
crystalline. 

Dried  at  212°  it  lost  0.200  per  cent,  of  moisture. 

COMPOSITION*  DRIED  AT  31 2*^   9. 

Cmrbonate  of  lime 93.580s53.5U  per  cent  of  lim«. 

Carbonate  of  magnesia ....... . 3.663 

Alumina,  and  oxides  of  iron  and  manganese .880 

Phosphoric  acid - - - . .117 

Sulphuric  acid . -.-.. . . .441 

Potash .057 

Soda .,  .165 

Silex  and  insoluble  ulicates .. . .380 

Loss - .717 

100.000 

Quite  a  pure  lunestone. 

No.  982 — Soil.  Labeled  ^^  Virgin  Soil,  from  the  Blue-grass  lands  of 
Franklin  county,  KyP  Farm  of  Isaat  Wingate.  Primitive  growth, 
large  ash,  burr  oak,  black  locust,  walnut,  ^c. 

Dried  soil  of  a  light  chocolate  color.  Some  chert  and  iron  gravel 
were  sifled  out  from  it  with  the  coarse  seive. 

No.  983 — Soil.  Labeled  ^  Soil  from  an  old  field,  fifty  to  sixty  years  in 
cultivation.  Blue-grass  land  of  Franklin  county,  Ky.  Farm  of 
Isaac  Wingate,  ^c." 

Dried  soil  of  a  light  chocolate  color,  a  slight  shade  darker  than  the 
preceding.    Some  iron  gravel  was  gifted  out  of  it. 

No.  984 — Soil.  Labeled  ^Sub-soil  from  the  old  field,  ^c.  Blue-grass 
lands  of  Franklin  county,  Ky.    Farm  of  Isaac  Wingaie^^  ^c. 

Dried  soil  of  a  light  chocolate  color,  a  slight  shade  darker  than  the 
preceding. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested  for 
a  month  in  water  charged  with  carbonic  acid,  to  which  they  gave  soluble 
extracts  of  the  following  composition  and  quantities : 
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Organic  and  Tolatile  matters 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia. . . ......... 

Sulphuric  acid 

Potash 

Soda 

SiUca - 


No.  983. 

No.  983. 

Virgin  soil. 

Old  field. 

0.583 

0.633 

.145 

.230 

.787 

.1507 

.123 

.144 

.041 

.050 

.066 

.077 

.017 

.055 

.314 

.200 

No.  984. 
Sub-soil. 


0.367 
.064 

1.130 
.113 
.033 
.038 
.012 
.297 


Soluble  extract  dried  at  212<»  F.,  (grains). 


2.054 


Dried  at  400°  R,  these  soUs  had  the  following 


coMPOsmoif. 


Organic  and  volatile  matters . 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese  .. 

Phosphoric  acid 

Sulphuric  acid 

Potash 


Soda 

Sand  and  insoluble  sliicates 

liOSS 


Total 


Moisture,  lost  at  400'^  F. 


No.  982. 

No.  983. 

Virgin  soil. 

OM  field. 

6.372 

6.147 

4.185 

5.435 

4.310 

4.560 

.320 

.320 

.563 

.801 

.320 

.445 

.350 

.270 

.076 

.076 

.222 

.288 

.052 

.058 

82.270 

81 .470 

.960 

.130 

100.000 

100.000 

2.700 

2.400 

No.  984. 
Sub-soil. 


4.281 

5.035 

4.785 

.520 

.526 

.095 

.553 

.050 

.290 

.073 

83.445 

.347 

100.000 

2.125 


With  the  exception  of  the  phosphoric  acid  contained  in  it,  the  soil  of 
the  old  field  is  yet  as  rich  as  the  vb-gin  soil ;  probably  because  of  some 
admixture  of  the  sub-soil  with  it  by  the  use  of  the  plow. 

GARRARD  COUNTY. 

No.   985— Limestone.     Labded  "" Hydraxdic'i   Limestone,  Burdetfs 
Knohy  Garrard  county^  Ky.     {Upper  Silurian  formation '') 

A  greenish-grey,  dull,  fine  granular  limestone ;  not  adhering  to  the 
tongue.    Weathered  surface  brownish. 
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OOMKMITION,  DRIKD  AT   212^  F. 

Carbonate  of  lime -- 34.780 

Carbonate  of  magnesia «... . 21.470 

Aluminai  and  oxides  of  iron  and  manganese 5.200 

Phosphoric  acid —  .310 

Sulphuric  acid ,956 

Potash i .471 

Soda .130 

Silex  and  insoluble  silicates 35.180 

Loss - - 1.603 

100.000 

Although  this  contains  a  larger  proportion  of  silica  than  the  best 
water-limes,  yet  it  is  probable,  that  with  proper  management  in  its  pre- 
paration, it  will  make  a  very  good  hydraulic  cement. 

No.  986 — Soil.  Labeled^' Soil  from  woodland  pasture^  (pastured  seven 
yearSy)  from  the  farm  of  Chas.  E.  Spilman,  on  base-line  ITSth  mUe, 
one  mils  east  of  Dick's  river,  Garrard  county,  KyP 

Diied  soil  of  a  greyish-light-chocolate  color.  Some  shot  ore  and 
fragments  of  chert  were  sifted  out  of  it  with  the  coarse  seive. 

No.  987 — Soil.  Labded  ^Svihsoil  of  the  preceding,  (7  to  15  in^ches 
deepr) 

Dried  soil  deeper  and  more  brownish  colored  than  the  preceding. 
Some  shot  iron  ore  was  sifled  out  of  it  with  the  coarse  seiva 

No.  988 — Soil.  Labeled  '^Soilfrom  an  old  field  fifty  years  or  more  in 
cultivation.  Farm  of  Chas.  J.  Spilman,  one  mile  east  of  DicVs 
river,  Garrard  county,  4^c" 

Lower  Silurian  formation ;  forty  to  fifty  feet  above  the  spring  member 
of  the  sink  country ;  near  the  top  of  the  bird's-eye  limestona  This 
fidd,  after  having  been  cultivated  in  grain  of  various  kinds,  was  pastured 
for  ten  years ;  and  is  now  in  timothy  and  orchard  grass. 

Dried  soil  of  a  light-chocolate  color.  Some  shot  iron  ore  and  smaH 
cherty  fragments  were  sifted  out  of  it 

No.  989 — Soil.  Labeled  ^Sub-soil,  fifteen  inches  deep,  mixed  with  aU 
under  afoot  in  depth  ;  from  the  same  place  as  the  preceding,  Garrard 
county,  Ky.,  4*c." 

Dried  soil  of  a  greyish-buff  color.  Some  little  shot  iron  ore  was  sifV 
ed  out  of  it  with  the  coarse  seive. 
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These  soils  were  collected  by  S.  S.  Lyon,  Topographical  Assistant 
One  thousand  grains  of  each  of  these  soils^  air-dried^  were  digested, 
for  a  month,  in  water  charged  with  carbonic  acid.     The  quantities  and 
composition  of  the  soluble  extract  dissolved  out  of  them  are  as  follows^ 


viz: 


No.  986. 

Woodland 
.  BoiL 


No.  987. 
Sab-soil. 


Organic  and  Tolatile  matters 

Alumina,  and  oxides  of  iron  and  manganese 

and  phosphates 

Carbonate  of  lime « 

Magnesia — • . 

Sulphuric  acid •.. . ^ 

Potash 

Soda 

Silica - . 

Loss 


0.533 

0.366 

.081 

.063 

.263 

.080 

.073 

.089^ 

.022 

.022 

.102 

.146  f 

.038 

.037^ 

.232 

.181 

.056 

.149 

Soluble  extract,  dried  at  212®,  (grains). 


1.400 


1.133 


No.  988. 
Old  field. 


0.483 

.080 
1.330 

.310 

.180 


No.  989. 
Sub-soil. 


0.273 

.088 
1.185 
.093 
.022 
.054 
.078 
.181 


2.383 


1.974 


The  composition  of  these  four  soils^  dried  at  400^  R,  may  be  stated 
as  follows : 


Organic  and  volatile  matters. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese... 

Phosphoric  add 

Sulphuric  acid 

Potash  - - 

Soda_ 

Sand  and  insoluble  silicates.. 
Loss 


Total 


Moisture,  lost  at  400'^  F. 


No.  986. 
Woodland. 


4.200 

3.790 

3.310 

.170 

.506 

.295 

.243 

.096 

.135 

.032 

87.670 


100.447 


No.  987. 
Sub-soil. 


2.988 

4.840 

3.970 

.120 

.540 

.245 

.260 

.024 

.237 

.026 

86.645 

.105 


No.  988. 
Old  field. 


5.294 

5.090) 

3.910$ 

.110 

.973 

.245 

.244 

.050 

.190 

.026 

82.945 

.923 


100.000     100.000 


No.  989. 
Sub-soil. 


3.411 

A  ox.  man. 

13.635 

2.470 

.325 


.249 
.059 
.347 
.092 
79.960 


100.548 


2.525 


GRANT  COUNTY. 

No.  990 — Marl.    Labeled  ^'Marl,  aUernating  with  Blue  Limestone: 
in  the  MUk-sick  region^  at  Moses  Theobald's^  Grant  county^  KyV 

A  greenish-grey,  friable,  marly  clay. 
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ooiirosrrioN,  drivo  at  212^  f. 

Carbonate  of  lime - 4\980 

Carbonate  of  magnesia 3.285 

Alumina  and  oxidee  of  iron  and  manganese .. . . 16.250 

Phosphoric  acid « ^ .310 

Sulphuric  acid 1.197 

Potash - .988 

Soda - - 178 

Sand  and  insoluble  silicates - - ... 71.280 

Water  and  loss 1.532 

100.000 

The  air-dried  marl  lost  1.00  per  cent  of  motsiure  at  212*^  F.  Con- 
taining considerable  proportions  of  potash,  carbonate  of  lime,  magnesia, 
and  sulphuric  and  phosphoric  acids,  it  would  be  a  useful  top-dres^ng 
to  exhausted  land. 

No.  991 — Shale.  Labeled  ^Shale  from  the  Milk-mk  reffiorij  Moses 
Theobald's^  Grant  county^  Ky.    Lower  Silurian^ 

A  greenish-grey  and  buflf-grey,  soft  shale,  or  indurated  clay.  Dried 
at  212°  F.,  it  lost  1.40  per  cent,  oi  moisture. 

OOMPOSmON,  DRIKD  AT  2l2®  F. 

Sand  and  insoluble  silicates.. — 78.490 

Alumina  and  oxides  of  iron  and  manganese 12.340 

Carbonate  of  lime - - _ — 2.780 

Magnesia — -  ... --^ ,-. 1.401 

Phosphoric  acid :.-- . .630 

Sulphuric  acid . .338 

Potash .957 

Soda . . . trace. 

Water  and  loss 3.074 

100.000 

Contains  also  a  considerable  quantity  of  potash. 

GRAYSON  COUNTY. 

No.  992 — ^Limestone.  Labeled  ^^  Coralline  Limestone,  FaUs  of  Rough 
Creek,  Grayson  coimtyy  Ky.  Upper  member  of  sub-carboniferoM 
limestone.^^ 

COHrOSITIOff,  DEIRD  AT  212®    F. 

Carbonate  of  lime .. — ..., 85.680 

Carbonate  of  magnesia . . .      2,509 

Alumina  and  oxides  of  iron  and  manganese 2.560 

Phosphoric  acid .- . . . . .182 

Sulphuric  acid . . ^ .839 

Potash - 359 

Soda..^.. — . ...* . ... — .. — •.....«. .      trace. 

Silex  and  insoluble  silicates . . ... - ^      7.480 

Loss 1 _ 397 

100.000 
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GREENUP  COUNTY. 

No.  993 — LiMONiTE.  Labeled  ''Blue  Limestone  Ore^  Kenton  Furnace^ 
Greenup  county j  Ky.  Said  to  have  yielded  well.  Ore  used  without 
roasting.  Is  the  light-colored^  in  the  center  of  the  ore^  as  rich  as  the 
outside  ?" 

Exterior  portion  dull  yellowish-brown,  fine-granular ;  adhering  strong- 
ly to  the  tongue ;  separates  easily  firom  the  interior  light-grey  portion. 
(See  next  number.)  Powder  yellowish-brown.  Dried  at  212°  F.,  it  lost 
1.60  per  cent  oi  moisture. 

COMPOSITION,  DRIED  AT  312^   F. 

Oxide  of  iron . . 46.640=32.663  per  cent,  of  iron. 

Alumina 2.440 

Carbonate  of  lime -—  .380 

Magnesia 1 1.902 

Brown  oxide  of  manganese 1.380 

Phosphoric  acid ... , -.,  .412 

Sulphuric  acid .255 

Potash _ ,.  .656 

Soda .192 

Silex  and  insoluble  silicates » 36.240 

Combined  water. 9.300 

Loss » i .203 

100.000 

No.  994 — Carbonate  of  Iron.  Labeled  '^Interior  grey  portion  of  the 
Blue  Limestone  OrCy  Kenton  Furnace,  Greenup  county,  Ky.^^ 

Dull,  fine-granular ;  adheres  slightly  to  the  tongue.  Powdet  of  a  light 
grey  color.     Specific  gravity  2.9851. 

Dried  at  212°  F.,  it  lost  0.40  per  cent,  of  moisture. 

ooMPOsrno!f,  dkud  at  212®  f. 

Carbonate  of  iron 41 .260)       oo  toq  «— .  «««♦  ^p  :-/%« 

Oxide  of  iron 4.76o|  =^2.788  per  cent,  of  iron. 

Carbonate  of  lime 1.880 

Carbonate  of  magnesia 5.981 

Carbonate  of  manganese 2.980 

Alumina . . 1.580 

Phosphoric  acid .374 

Sulphuric  acid - .290 

Potash .579 

Soda 150 

Silex  and  insoluble  silicates 40.080 

Loss .086 

100.000 

These  analyses  illustrate  the  changes  of  composition  which  occur  dur- 
ing the  gradual  convertion  of  carbonate  of  iron  into  limonite  (hydrated 
peroxide  of  iron)  ore. 
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No.  995 — Carbonate  of  Iron.    Labeled  ^^Limestone  Ore^  Kenton  Fur'- 
nacej  Greenup  country  KyP 

A  dull,  dark  grey,  fine-granular  ore.  Adheres  to  the  tongue.  Exte- 
rior surface  brownish-yellow  and  reddish.    Specific  gravity  3.2750. 

COMPOSITION,  DUED  AT  212®  F. 

Carbonate  of  iron  - 56.267J  _oq  ^q.  ^^  ^^  .     -  .^^ 

Oxideof  iron 3.8H£j  =29,024  per  cent,  of  iroa. 

Alumina . 5.980 

Carbonate  of  lime - . -.  4.980 

Carbonate  of  magnesia.. .  3.626 

Carbonate  of  manganese .873 

Phosplioric  acid 2*029 

Sulphuric  acid .. .750 

Fotisb - _ .347 

Soda .186 

Silex  and  insoluble  silicates 20^640 

Loss _ .440 

100,000 

Although  this  ore  is  not  too  poor  to  be  employed  alone  for  the  pro- 
duction of  iron,  it  is  objectionable,  because  of  the  large  proportion  of 
phosphoric  acid  which  it  contains ;  which  would  injure  the  quality  of 
the  iron  produced,  by  making  it  brittle  or  cold-shori 

The  composition  of  the  following  limonite  ores,  of  Kenton  furnace, 
will  be  presented  in  a  tabular  form. 

No.  996 — ^Ldiontte.     Labeled  '^Block  Ore^  three  feet  ahove  the  ^Little 
Blacky  bed  six  inches  thicky  Kenton  FurnacCy  Greenup  country  Ky^ 
Irregular  thin  layers  of  dark-brown  fine-granular  limonite,  inclosing 

yellow  and  brownish-yellow  ochreous  ore.    Powder  brownish-yellow. 

No.  997 — ^LmoNiTE.     Labeled  ^Ore  assodaied  with  sub-carboniferous 

limestoncy  Kenton  FurnacCy  ^c^ 

A  pretty  dense,  dark-brown  ore,  in  irregular  curved  layers,  with  irr^- 
ular  cavities  between ;  adheres  very  slightly  to  the  tongue.  Contains 
very  little  soft  ochreous  ore.    Powder  yellowish-brown. 

No.  998 — ^Limonite.    Labeled  ''John  Cordey  OrCy  imperfectly  roasted^ 
Kenton  FurnacCy  ^c." 

A  dull,  nearly  black,  ore ;  adheres  strongly  to  the  tongue.  Powder 
nearly  black. 
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No.  999 — ^Lmonite.  Labeled  ^Rough  Big  Block  Ore,  now  rqeded  at 
Kenton  Furnace^  ^c.  Near  the  top  of  millstone  grit'  Specimen 
above  average.^^ 

Dark-brown,  dense,  irregular  curved  thick  layers;  sparkling  with 
small  specks  of  mica  and  crystalline  &cets;  not  adhering  to  the  tongue; 
incrusted  with  reddish  and  whitish  soft  material.  Powder  yellowish- 
brown. 

No.  1000 — LiMONiTE.  Labeled  "  Little  Block  Ore^five  inches  thick,  bed' 
ded  between  dags,  of  which  the  lowest  bed  is  w/ute,  Kenton  Furnace^ 

A  dull,  fine-granular,  porous  ore;  adhering  strongly  to  the  tongue; 
formed  of  irregular  curved  layers,  of  a  dark-yellowish-brown  color, 
involving  yellow  and  brownish-yellow  soft  ochreous  material.  A  few 
minute  specks  evident,  and,  in  some  places,  a  fine-grained  oolitic  appear- 
ance.   Powder  brownish-yellow. 

No.  1001 — ^LiMONTTE.  Labeled  ^Marl  Ore,  from  the  bed  of  pink  ftr* 
ruginous  day,  Kenton  Furnace,  4*c" 

Dull,  dark  gre3rish  purple,  oolitic ;  composed  of  dark  colored  grains 
mingled  with  whitish  ones.  Adheres  to  the  tongue.  Powder  greyish 
dull-red! 

No.  1002 — ^LiMONrrE.    Lahded  ^Flai  Kidney  Ore,  Kenton  Furnace, 

ircr 

Dull,  fine  granular,  purplish-brown,  with  grains  of  darker  and  lighter- 
color  mixed,  and  a  brownish-yellow  incrustation.  Adheres  to  the  tongue. 
Powder  dull  red,  or  Spanish  brown  color. 

No.  1003 — ^Impure  Lbiontte.  Labded  '^Near  the  Pink  Clay  Ore, 
Kenton  Furnace,  irc^ 

Compact^  brittle,  fracture  uneven ;  dense ;  general  color,  dark  olive- 
grey,  approaching  umber ;  exterior  and  in  the  fissures  iron-rust  brown. 
Does  not  adhere  to  the  tongue.  Specific  gravity  2.772.  Powder  yel- 
lowish-grey. 

No.  1004 — LiMONrrE.     Lahded  ^  Dogstone  Ore,  Kenton  Furnace,  4*^." 

'Dull,  dark  purplish  and  reddish-brown,  nearly  black;  very  fine 
granular  with  small  irregular  pores.  Adheres  strongly  to  the  tongu& 
Pdwdiar  dsrk-brbwn,  nearly  Uaok. 
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No.  1005 — ^LiMONiTE.     Labded  "  Ferruginous  Fossiliferous  Knob-stone^ 
near  Kenton  Furnacey  Greenup  county ^  Kyr 

Dull,  with  a  few  minute  scales  of  mica :  containing  numerous  impres- 
sions of  bi-valve  shells.  Greneral  color  brownish-yellow,  with  darker 
and  lighter  shades ;  adheres  strongly  to  the  tongue. 

COMPOSITION  OF  THESE  TEN   UMONITES,  DRIED  AT  212°  F. 


No.  996. 


Oxide  of  iron.... 

Alumina 

Lime 

MagDcsia 

Brown    oxide    of 


manganese 

Phosphoric  aeid'  • 
Sulphuric  acid'.. 

PoUwh 

Soda 

Silex  k  insoluble 

silicates 

Combined  water' 
Loss 


Total 

Percentage  of  iron 

llniflture  lost    at 
219  dog,  F. 


33.540 

4.ftJ7 

trace. 

1.635 

.280 
.733 
.290 
.502 
.206 

49.480 

e.eoo 


100.472 
23  4^8 

2.140 


No.  8g7.  No.  908.  No.9W. 


78.840  : 

.9eo  , 

trace.  I 

.471  ' 

2.2G4 
.541 
.166 
.127 
.319 

3  9P0 

11.960 

.3o2 


63.840 
.560 
trace. 
1.041 

5.984 
.310 
.969 
.224 
.093 

1.030 
7.340 


100.000 
55.213 


1.100 


100.001 
57.5M 

1.S60 


44.980 
2.560 
trace. 

.694 

.080 
.694 
.372 
.135 
.260 

41.680 
8.400 


No.  1000  No.  1001 


100  075 
31.500 


1.200 


51.400 
3.720 
trace, 
1.343 

.880 

2.462 

.366 

.440 

trace. 

28.520 

10.600 

.249 


lOO^OOO 
35.996 


2.340 


49.740 
3.000 
trace, 
.603 

.480 
1.742 
.260 
.166 
,179 

35.180 

8.600 
.041 


100.000 
26.594 


2.600 


No.1002 


59.680 
5.120 
trace. 
.763 

1.080 

2.037 

.303 

.251 

.264 

23.560 
7.160 


No.1003  No.1004  No.lOQS 


21.740 
19.160 
trace. 
.028 

.060 
trace. 
.990 
.165 
.119 

47.480 
10.300 


83.660 
.260 

trace. 
.543  I 

5.380  I 
.822  I 
.236  ! 

.S52 : 

trace. 

1.660 
7.760 


100.216     100.662 


33.000      15.225 


2.700  .     2.300 


46.540 

3.148 

trace. 

'919 

l.OPO 

1,233 

.303 

.618 

.015 

37.330 
9.340 


loo^eaa 

56.'^43 


2.140 


100.515 
30.306 


1.600 


There  is  considerable  variety  of  composition  amongst  these  ores.  Nos. 
1000,  1001,  1002,  and  1005  contain  a  large  amount  of  phosphoric 
acid;  and  No.  1003  has  a  considerable  quantity  of  sulphuric  acid.  This 
latter,  indeed,  is  too  poor  to  be  used  for  itself  as  an  ora  They  all  are 
destitute  of  any  notable  quantity  of  lime. 

A  specimen  labeled  ''From  Kenton  Furnace^  per  Basil  Waring^  exam- 
ined for  manganese^^^  is  a  porous  limomte,  not  containing  an  extraordi- 
nary quantity  of  manganese.  (See  Vol.  I,  page  197,  and  Vol.  II,  page 
204,  of  these  Reports,  for  other  notices  of  Kenton  furnace  ores.) 

No.  1006 — ^Ferruginous  Claystone.    Labeled '^  Clay  Iron  Stones  Ken- 
ton Furnace^  Greenup  county ^  Ky.^^     {Is  it  workable  ?) 

A  dull  pink,  in  some  parts  grey,  indurated  clay ;  too  hard  to  be 
scratched  with  the  nail ;  containing  very  small  cavities  or  pores,  some 
of  which  are  filled  with  infiltrated  spar.  Exterior  weathered  surface 
of  a  brownish-yellow  color.  Adheres  strongly  to  the  tongue.  Powder 
of  a  pink  color. 
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No.  1007 — ^Febbuginous  Claystonb.    Lcibded  ^Clay  Iron  Stone,  Kefh 
ton  Furnace,  ^c.     Variety  (a).     Sow  much  iron  ?  " 

Harder  and  more  compact  than  the  last ;  does  not  adhere  much  to 
the  tongue.  Color,  dirty-salmon.  •  Weathered  surface^  brown;  when 
burnt,  of  a  cinnamon  color. 

No.  1008 — ^Febbuginous  Claystonb.    Labeled  ^Variety  (J,)  Kenton 
Furnace,  ^c." 

Dull,  of  a  light  yellow  ochre  color ;  adheres  strongly  to  the  tongue ; 
not  scratched  by  the  nail.  Powder  of  a  light  salmon  color,  deepened  a 
little  by  burning. 

coitposrnoif  of  thim  thiucb  ferrvoinoub  glatstoioeb. 


Silica  - 

Alumina .... 

Oxides  of  iron  and  manganeie. 

Lime 

Ufagneaia . 

Phosphoric  acid . 

Potash 

Soda 

Combined  water 

Loss 


Total 


Moisture,  lost  at  ^l^"*  F. 


No.  1006. 

No.  1007. 

44.020 

42.920 

32.810 

37.440{ 
4.94CJ 

7.880 

a  trace. 

a  trace. 

.37.3 

.245 

.310 

.207 

.146 

.135 

1.121 

.205 

13.360 

13.700 

.208 

100.020 

100.000 

1.300 

1.700 

No.  1008. 


43.780 
41.000 

a  trace. 
.281 
.246 
.193 
.856 

13.360 
.284 


100.000 


0.400 


These  are  strikingly  alike  in  composition,  and  of  no  value  as  iron  ores. 

No.  1009 — ^Limestone.     Labeled  ^'Limestone  used  as  a  flux  at  Kenton 
Furnace,  Greenup  county,  Ky.     {Sub-carboniferous'^) 

A  dense,  very  fine-grained,  light-grey  limestone ;  traversed  by  small 
veins  of  calc.  spar.    Specific  gravity  2.7065. 

COMPOSITION,   DKIED  AT  212°    F. 

Carbonate  of  lime 94.980=53.298  per  cent,  of  lime. 

Carbonate  of  ma^esia 1.583 

Alumina,  and  oxides  of  iron  and  manganese .  .580 

Phosphoric  acid . . «  a  trace. 

Sulphuric  acid .317 

Potash .212 

Soda- .140 

Silex  and  insoluble  silicates • S.ObO 

Loss 108 


100.000 


Quite  a  pure  limestone,  well  suited  to  the  purpose  for  which  it  is  used. 
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No.  1010 — ViQ  Ieon.  Labeled  ^Sofi  Iron  from  Kenton  Furnace. 
Furnace  making  grey  slag  and  producing  much  carburet  of  iron^ 

A  moderately  coarse-grained,  light-grey,  iron.  Yields  easily  to  the 
file.  Fragments  flatten  considerably  under  the  hammer,  but  soon  break 
to  pieces. 

No.  1011 — ^PiG  Ieon.  Labeled  ''Hard  Iron^  Kenton  Furnace.  Made 
when  producing  green  slag^  and  when  the  furnace  is  supposed  not  to  be 
hot  enough.    Furnace  will  not  make  as  much  as  when  producing  grey 


iron. 


i> 


A  fine-grained,  light  colored  iron ;  too  hard  to  be  acted  on  by  the  fila 


COMFOSITIOIf  OF  THESE  TWO  8A11PLX8  OF  IRON. 


Iron 

Graphite 

CombiDed  carbon 
Manganese .— 1.. 

Silicon . 

Slag 

Aluminum ... 

Calcium 

Magnesium 

Potassium 

Sodium . 

Phosphorus  ...... 

Sulphur .- 

Lom« .  . 


No.  1010. 
Soft  grey  iron. 


94.162 
2.120 
.180 
.078 
1.065 
.284 
J255 


Total 

Total  carbon ... 
Specific  gravity 


.675 
.112 
.049 
1.050 
.232 


No.  1011. 
Hard  whitish  iron. 


94 .057 
1.5.56 
.914 
.345 
.507 
.284 
.149 
trace. 
.179 
.640 
.109 
.823 
.259 
.178 


100.282 


2.300 


100.000 


2.470 


The  slags  which  accompanied  these  specimens  of  u:on  not  having  been 
sent  for  analysis,  it  is  not  possible  to  say  positively  why  the  hard  white 
iron  was  produced ;  but  the  probability  is  that  some  hregularity  had 
occurred  in  the  quantity  of  flux  used,  and  that  the  limestone  was  in 
smaller  proportion  than  usual.  The  green  slag  always  contains  a  con- 
siderable amount  of  uron  in  the  form  of  protoxide,  and  hence  the  reduc- 
tion in  the  amount  of  iron  turned  out 


A 
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No.  1012 — Impure  Carbonate  of  Iron.  Labeled  ^Lowest  Ore  of 
Greenup  county^  Ky,^  north  of  Little  Sandy  river,  a  few  feet  above 
the  Knob-stone.  The  sub-carboniferous  limestone  and  millstone  grit 
both  absent  The  coal  measures  resting  on  the  Knob'Stone^  How 
much  iron  ? 

A  dark-grey,  dense,  fine  granular  ore;  containing  a  few  minute  scales 
of  mica.  Exterior  weathered  sur&ce  dark  brown.  Powder  dark  drab- 
grey  color. 

COMPOSITION,  DRIXD  AT    213®   F. 

Carbonate  of  iron 50.936a*24.609  per  cent. of  iron. 

Alumina.. 2.200 

CnrbonHte  of  lime • 1.980 

Carbonate  of  magnesia  and  loss 4.365 

Carbonate  of  manganese 1.445 

Phosphoric  acid .482 

Sulphuric  acid .612 

s°C';;";;;;;;";;;;;;;:;::::::::::::::::::::^ 

Silex  and  insoluble  silicates 37. 980 

100.000 


No.  1013 — Ferruginous  Limestone.    Labeled  ''Iron  Ore^  No.  11^  from 
Steam  Furnace,  Greenup  county,  KyP 

A  compact,  fine-grained  grey  limestone;  with  a  few  small  shining 
&cets  on  the  fractured  surface.  Not  adhering  to  the  tongue.  Weather- 
ed surface  reddish-brown.  Powder  of  a  light-grey  color.  Specific  grav- 
ity 2.8358. 

COMPOSITION,  DRIED  AT  212^    F. 

Carbonate  of  lime - . . - 65.280 

Carbonate  of  iron 28.841 

Carbonate  of  magnesia . ... 4.346 

Brown  oxide  of  manganese -. .3fc0 

Alumina ^ «.^ . .,— ..«,  .280 

Phosphoric  acid .-« ... a  trace. 

Sulphuric  acid 1.196 

Potash .027 

Soda .191 

Silez  and  Insoluble  silicates ...  .3b0 

100.921 

Dried  at  212°  F.,  it  lost  0.300  per  cent,  of  moisture. 

A  specimen  labeled  ''Looped  Ore,  rejected  when  thus  roasted,  at  Steam 
Furnace^''  ^c,  is  of  a  dark  color,  almost  black ;  having  a  somewhat 
glistening  appearance  on  the  fractured  surfaces,  and,  although  somewhat 
cellular,  does  not  adhere  to  the  tongue.  It  has  been  heated  too  much, 
or  too  suddenly,  in  roasting ;  so  that  it  has  undergone  partial  fiision,  and 
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has  lost  its  porosity.  Hence  it  is  smelted  with  diflSculty,  because  the 
combustible  gases  cannot  easily  penetrate  it  to  cause  the  reduction  of  the 
oxide  of  iron  and  the  carbonatlon  of  the  iron,  &c. 

No.  1014 — Carbonate  of  Iron.  Labeled  ^Ore^  {No.  1,)  from  Drift 
hanlcy  side  of  hilly  Caroline  Furnace,  Greenup  county,  Ky.  Reject- 
ed ai  the  Furnace^ 

Fine-granular,  of  a  dark  grey-drab  color,  with  mottlings  of  lighter 
colored,  and  darker  horizontal  lines  of  deposition.  Weathered  surface, 
to  the  depth  of  one  third  of  an  inch,  of  a  bright  reddish-brown  color. 
General  appearance  dull  when  viewed  perpendicularly,  but  by  reflected 
light  exhibiting  glistening,  apparently  crystalline  surfiices,  even  in]  the 
weathered  portion,  like  sparry  iron  or  some  kinds  of  blende.  Adheres 
slightly  to  the  tongue.  Powder  brownish-grey.  An  average  portion 
feiken  for  analysis.     Specific  gravity  3.4463. 

COMPOSITION,  DKIED  AT  212°   F. 

Carbonate  of  iron 67.624>  oco^^-.^^ *    *• 

Oxide  of  iron b,m\  "36534  per  cent,  of  iron. 

Alumina . .780 

Carbonate  of  lime . 17.660 

Carbonate  of  magnesia 4.9.33 

Carbonate  of  manganese 1.650 

Phosphoric  acid -  1.0.53 

Sulphuric  acid .990 

Potosh _ .380 

Soda .202 

Silex  and  insoluble  silicates ..» . .520 

100.558 

This  ore  contains  so  little  alumina  and  silex,  that  it  could  not  be 
smelted  in  the  usual  way,  by  the  addition  of  limestone  alone ;  but,  mixed 
with  silicious  and  aluminous  ores,  or  even  with  ferruginous  clay,  or  good 
common  clay,  it  would  smelt  very  well.  It  contains,  however,  consider- 
able proportions  of  phosphoric  and  sulphuric  acids,  which  would  tend  to 
injure  the  quality  of  the  iron  made  from  it  A  portion  of  these  might 
be  removed,  however,  by  the  use  of  much  pure  clay  and  limestone  in  the 
flux. 

No.   1015 — ^Iron  Furnace  Slag.    Labeled  '^ Green  Slag,  with  ore 
involved,  Clinton  Furnace,  Greenup  county,  Ky^     {See  Vols.  land 
II  of  these  Reports  for  Clinton  Furnace  ores,  ^c,,  4*c.) 

A  glassy,  bottle-green  slag,  invohdng  some  particles  of  iron ;  trans- 
parent in  thin  fragments.    Veiy  fusible  before  the  blow-pipe,  melting 
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COMPOBITIOIf. 

Silica - - 62.580  Containing  oxygens^?. 301 

Alumina 11.280 ,...        6.272 

Lime J6.905 4.806 

Magnesia 2.141 865 

Protoxide  of  iron - 10.783 2.393 

Protoxide  of  manganese 2%121 — . .476 

Phosphoric  acid - -   a  trace. 

Potash 3»l2i 527 

Soda 265 068 

Loss 804 


100.000 

llie  oxygen  in  the  6a«e«  is  to  that  in  the  silica,  as 14.397  is  to 27.301 

or  as Lis  to   1.896 

Too  small  a  quantity  of  lime  in  the  flux  caused  the  loss  of  much  iron, 
in  the  form  of  protoxide  of  iron,  in  the  slag ;  which  gave  it  the  bottle- 
green  color,  and  increased  its  fusibility.  When  the  cinder  is  very  dark 
colored  and  fluid  from  this  cause,  the  furnace  is  said  to  ^  scour.^' 

No.  1016 — Carbonate  of  Iron.    Labeled  '^ Rejected  Ore,  Belief onte 
Furnace^  Greenup  county^  KyP     Obtained  by  8,  S.  Lyon^  Esq. 

A  dark-grey  carbonate ;  not  adhering  to  the  tongue;  under  the  lens 
appears  to  be  made  up  of  dark  grains  with  a  lighter  colored  cement ; 
some  whitish  substance  inflltrated  in  the  fissures.  Weathered  sur&ces 
brownish.     Powder  brownish-grey. 

COMPOSITION,   DUED  AT  212^   F., 

Carbonate  of  iron 81.448)  ^  ja  #ui5  .»^- — «♦  *r  » 

Oxide  of  iron 1.493$  -=^-^6  per  cent  of  iron. 

Alumina . . —  .240 

Carbonate  of  lime  — - 2.5H0 

Carbonate  of  magnesia . . 2.581 

Carbonate  of  manganese  .. . 1.926 

Phosphoric  acid_ . .— -  .374 

Sulphuric  acid 1.197 

Potash .366 

Soda .011 

Silex  and  insoluble  silicates . .  7.924 


100.140 


Dried  at  212°  F.,  it  lost  0.60  per  cent,  of  moisture. 

The  only  objectionable  feature  in  the  composition  of  this  ore  is  the 
considerable  proportion  of  sulphuric  acid ;  otherwise  it  is  good  and  quite 
rich  ore.  By  careful  roasting,  the  use  of  much  lime  for  flux,  and  mix- 
ture with  other  ores  which  contain  more  alumina  and  silica,  or  with  pure 
clay  or  earth,  it  may  be  used  with  advantage 

No.  1017 — LmoNiTE.     Labeled  '^Rejected  Ore,  at  Bdlefonie  Furnace^ 
Greenup  county y  Ky^     {Obtained  by  S.  S.  LyoUy  Esq.) 

A  dark-brown  limonite,  in  carved  irreKular  layers  involviDir  small 
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cavities ;  incrusted  with  brownish-yellow,  soft  ochreous  ore.    Powder  of 
a  light  yellowish-brown  color. 

Dried  at  212°  F.,  it  lost  1.00  per  cent,  of  inoisture. 

COMPOSITION,  DftlXD  AT  212^    F. 

Oxide  of  iron —  74.740^52.343  per  cent  of  iron. 

Alumina . ..... .. .980 

Carbonate  of  lime  . .« a  trace. 

Carbonate  of  magnesia 1.180 

Carbonate  of  manganese 1.629 

Phosphoric  acid* .758 

Sulphuric  acid . .... .... .544 

Potash .243 

Soda .114 

Silex  and  insoluble  silicates . 6.984 

Combined  water  and  loss. • 12.829 

100.000 


» 


Quite  a  rich  ore.  Hejected,  probably,  because  it  does  not  contain 
enough  earthy  materials  to  form  ^  cinder ^'^  to  protect  the  reduced  iron 
in  the  furnace.  By  mixture  with  poorer  aluminous  ores,  or  by  the  addi- 
tion of  ferruginous  clay,  or  even  common  pure  clay,  or  earth,  or  shale^ 
and  a  sufficient  amount  of  limestone,  it  may  be  smelted  without  difficulty. 

No.  1018 — Carbonate  of  Iron.  Labeled  ^Company  Banky  (No.  500,) 
Raccoon  Furnace,  Greenup  country  Kyr  (Obtained  hy  the  Me  Mr. 
Mylott) 

Interior  portion,  (see  next  number  for  the  exterior  portion^  grey, 
granular,  with  some  gUmmering  scales  of  mica.  Under  the  lens  appears 
to  be  made  up  of  brownish  grains,  mixed  with  a  lighter  colored  material 
Powder  grey.    Specific  gravity  3.1778. 

COMFOSinON,  DRIED  AT  212^   F. 

Carbonate  of  iron _ 17.763J  _o9  ^aa  ,.«•  «*«#  /.r  :..»» 

Oxide  of  iron 21.2861  =23.488  per  cent  of  iron. 

Alumina l . .680 

Cari>onate  of  lime  . .... 37.580 

Carbonate  of  magnesia . 2.901 

Carbonate  of  manganese .. ....  1.475 

Phosphoric  acid . . . .310 

Sulphuric  acid 1.470 

Potash .270 

Soda .168 

Silex  and  insoluble  silicates . 8.440 

Combined  water  and  loss  .... .... . . 7.659 

_100.000 

A  poor  ore,  which  contains  enough  lime  for  its  own  flux.  The 
exterior  portion  is  richer. 

22 
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No.  1019 — ^LmoNiTE.  Labeled  ^Exterior  portion  of  Company  Bank 
Ore^  Raccoon  Furnace,  Greenup  county ,  Ky^  {Obtained  by  the  late 
3fr.  Mylott,) 

Of  a  dark-brown  color;  made  up  of  minute  dark-colored  rounded 
grains,  involved  in  a  lighter  colored  cement  Powder  of  a  rich  yellowish- 
brown  color.    Dried  at  212°  R,  it  lost  1.60  per  cent  oi  moisture. 

COMPOSITION,  DRIED  AT  213°   F. 

Oxide  of  Iron 43.280s30.309  j)«r  tent,  of  iro». 

Alamina . . 1.580 

Carbonate  of  lime 33.180 

Carbonate  of  magnesia . . .      2.337 

Brown  oxide  of  manganese 1.180 

Phosphoric  acid -  — .- -. -.- ,        .508 

Sulphuric  acid ., .338 

Potash - 374 

Soda 120 

Silex  and  insoluble  silicates . 13.184 

Combined  water  and  loss .......... • 3.919 


100.000 

This  ore  contains  enough  lime  for  its  own  flux,  but  not  enougjh  earthy 
material.  It  would  be  best  smelted  in  mixture  with  more  aluminous 
and  silicious  ores. 

No.  1020 — Impure  Limontte.  Labeled  ^Ferruginous  Conglmeraiej 
seventy-five  feel  above  Company  Bank,  on  the  hill  north  of  Raccoon 
Furnace.  Highest  measures  seen  here;  equivalent  to  the  Umeetone 
ore  horizon.^'     {Obtained  by  S.  S.  Lyon,  Esq.) 

A  dark-brown,  compact  limonite,  involving  rounded  pebbles  of  milky 
quartz,  and  quartz  sand.     Powder  of  a  rich  yellowish-brown  color. 
Dried  at  212°  F.,  it  lost  0.80  per  cent  ofmmsture. 

COMPOSITION,   DftlKD  AT  212®   W, 

Oxide  of  iron 45.070s=3l.563  pur  oeatof  iio^. 

Alumina... .730 

Carbonate  of  lime trace. 

Magnesia -         .b08 

Brown  oxide  of  manganese . .355 

Phosphoric  acid . ..      1.056 

Sulphuric  acid ... ... ..         .165 

PoUsh 337 

Soda ^ 114 

Silex  and  insoluble  silicates 44.720 

Combined  water ... ...      7.800 

101.155 

This  ore  contains  much  silex  and  very  little,  if  any,  lime.  It  might 
be  smelted  in  mixture  with  the  preceding  and  some  more  aluminous  ore. 
It  is  quite  rich  enough  in  iron ;  but  contains  its  silex  mainly  in  the  form 
of  pebbles,  and  has  a  considerable  percentage  of  phosphoric  add. 
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No.  1021 — Coal.  Labeled  ^^Cannel  Codj  sent  hy  Col.  L.  G.  Bradford^ 
of  Augusta;  obtained  from  a  bed  about  four  feet  ten  indies  thick j  on 
the  farm  formerly  owned  by  Levin  Shreve^  of  Louisville  ;  known  as 
Fulton  Forge;  three  miles  above  Greenupsburg,  and  one  mile  from 
the  Ohio  river,  Greenup  county,  Ky^ 

In  large  blocks ;  not  soiling  the  fingers ;  cleaving  in  irregular  layers 
with  no  fibrous  coal  between  thein ;  of  a  jet  black  color.  A  small  por- 
tion more  slatey,  with  pyritous  impressions  of  vegetable  remains.  Over 
the  spirit-lamp  it  softened  and  agglutinated  somewhat ;  but  did  not  swell 
much.    Specific  gravity  1.271. 


PROXIMATE   ANALYSIS. 


Moisture . . . ..  4.70i   -,  .  ,      .  ..,         .. 

Volatile  combustible  matters. 40.2G(  ToUl  volatile  matters,.. 

Fixed  carbon  ia  the  coke .  62.405 


White  ashes. 


2.70 


Dense  coke 


44.90 
55.10 


100.00 


100.00 


The  percentage  of  sulphur  is  0.837. 

Submitted  to  destructive  d  stillation,  in  an  iron  retort,  at  a  heat  grad- 
ually raised  to  dull  redness,  tl  e  following  products  were  obtained  in  three 
several  experiments : 


First  trial. 

Second  trial. 

Thii^  trial. 

Crude  oil.  ^dark  and  thick)..... --.- 

209. 

78. 

543. 

170. 

200. 

99. 

54S. 

153. 

189. 

Black  ammoniucal  water............. ...... ...... 

111. 

Coke _ 

555. 

Combustible  eras,  and  loss ................ 

145. 

1000. 

1000. 

1000. 

The  gases  collected  in  each  experiment,  varied  in  quantity  from  seven 
hundred  aod  ten  to  seven  hundred  and  sixty  cubic  inches  in  volume^ 
firom  the  thousand  grains ;  and  possessed  good  illuminating  power. 

This  is  a  good  pure  oannel  coal,  which  would  answer  well  for  doine»> 
tic  purposes,  and  for  the  production  of  steam  on  steamboat^  &c.  The 
specimens  tried  fiiU  below  the  Breckinridge  and  Haddock's  cannel  coals 
in  the  proportion  of  coal  oil. 

No.  1022 — LiMONrTE.     Labeled  ^'Best  Chocolate,  or  Red  Ore,  Pennsyl- 
vania Furnace,  new  bank:  tail  six  inches,  thickening  to  four  feet  and 
upward;  Greenup  cotmty,  Ky^ 
A  deep  brownish-red  ore ;  mottled  with  lighter  orange  red ;  adhering 

to  the  tongue.    Specific  gravity  3.153. 
Pitied  at  212''  F:^  it  lOftt  1.40  per  oeot  of  fnaisiure. 
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COMPOSITION,  DRIED  AT  213®   F. 

Oxide  of  iron - 61 .640ss43.167  per  oent.  of  iron 

Alumina 1.200 

Carbonate  of  lime . . * — ..  14.3(^0 

Magnesia . 1.818 

Brown  oxide  of  manganese .. —  .SBO 

Phosphoric  acid 1.591 

Sulphuric  acid — — '.067 

Potash — .324 

Soda 205 

Silex  and  insoluble  silicates . 10.800 

Combined  water . . . 7.640 

100.045 

Quite  a  rich  ore ;  which  contains  a  considerable  proportion  of  lime. 
It  should  be  mixed  with  more  aluminous  ores^  or  earthy  material,  to 

furnish  '' cinder ^'^  and  to  aid  in  getting  rid  of  some  of  its  phosphoric 
add, 

HANCOCK  COUNTY. 

No.  1023 — ^Impube  Lmonite.  Labded  ^'Ferruginous  Cmglomeratey 
associated  with  the  Lewisport  coat,  Hancock  county y  Ky^  {Sent  by 
S.  S.  LyoTiy  Esq.) 

A  portion  of  the  mass  uniform  in  structure,  fine-granular,  datk-grey, 
with  brownish  weathered  sur&ces;  the  other  portion  a  conglomerate 
of  uregular  ferruginous  pebbles,  generally  rounded,  of  a  dull  reddish- 
brown  color ;  containmg  fibrous  coal  and  small  scales  of  mica.  Powder 
yellowish-brown. 

Dried  at  212°  F.,  it  lost  1.15  per  cent,  of  moisture. 

COMPOSITIOIf,   DRIED  AT  212^  F. 

Oxide  of  Iron- 33. 640a23. 658  per  cent,  of  iron. 

Alumina 2.980 

Carbonate  of  lime . .580 

Carbonate  of  magnesia .. 10.693 

Brown  oxide  of  manganese .784 

Phosphoric  acid . .374 

Sulphuric  acid . « . .612 

Potash .424 

Soda .249 

Silex  and  insoluble  silicates 44.180 

Combined  water  and  loss . , 5.484 

100.000 

Rather  too  poor  to  be  profitably  smelted  for  iron. 

No.  1024 — Carbonate  of  Iron.  Labeled  ^Carbonate  of  Iron,  associ- 
ated  with  Hie  Lewisport  coaly  Hancock  county y  Ky^  {Obtained  by  S 
S.  Lyon,  Usq.) 

A  dense,  fine-grained  dark-grey  ore.    Large  conchoidal  fracture. 
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Weathered  surfaces  yellowish  and  reddish-brown.    Powder,  buff-grey. 
Specific  gravity  3.5482. 

Dried  at  212''  F.,  it  lost  0.550  per  cent,  of  moisture. 


COMPOSITION,  DRIKD  AT  212°  F. 


Carbonate  of  iron . ^ «. 

Oxide  of  iron ' .... 

Alumina . ...: 

Carbonate  of  lime ... 

Carbonate  of  magnesia 

Carbonate  of  manganese  ... 

Phosphoric  acid -.... 

Sulphuric  acid . . 

Potash 

Soda _ 

SUex  and  insoluble  silicates 


73 
5 
1 
1 

7 


t39.596  per  cent,  of  iroB. 


...  9 


.460 
.380 
.020 
.5^4 
.694 
.248 
.201 
.172 
.080 


100.217 


No.  1025 — Soil.  Labeled  '^Soil,  {for  eighteen  inches  in  depth,)  under 
the  Lewisport  coal;  in  the  Ohio  Bottom^  above  overflow^  Pell  and 
Brother's  landj  Hancock  county,  Ky^  {Obtained  by  S.  S.  Lyon, 
Esq.) 

Dried  soil  of  a  Dght-umber  color. 

No.  1026 — Soil.    Labeled  ''Suhsoil  of  the  preceding,  4*c.,  ^•c." 

Dried  sub-soil  of  a  dirty-buff  color. 

One  thousand  grains  of  each  of  these  soils,  digested  for  about  a  month 
in  water  charged  with  carbonic  acid  gas,  gave  to  it  the  following  soluble 
materials y  viz : 


Organic  and  Yolatile  matters . 

Alumina,  void  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime . . . . .. 

Magnesia ....... .  ...... .. ... 

Sulphuric  acid . .. • . ... 

Potash- - — 

Soda - 

Silica «. . . . ........ 

Loss  ...^ 


Soluble  extract  from  1000  grains  of  the  air-dried  soil. 


4.317 


No.  1025. 

No. 

1026. 

Soil. 

Sub-soil. 

1.333 

0.323 

.730 

.115 

.963 

.063 

.161 

.094 

.039 

.039 

.127 

.120 

.296 

.373 

.214 

.154 

.454 

.310 

1.590 


Dried  at  400°  F.,  the  air-dried  soils  lost  of  moisiurCy  as  follows :  the 
soil  lost  1.30  per  cent,  and  the  sub-soil  lost  0.923  per  cent  Tbdr 
composition  thus  dried,  is  as  follows : 
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Organic  and  Tolatile  matters . 

Alumina ..... 

Oxide  of  iron . 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  maaganese  .. 

Phosphoric  acid  . 

Sulphuric  acid 

Potash - - 

Soda 


Sand  and  insoluble  silicates 
Loss - 


Total 


No.  1025. 

No.  1026. 

Soil. 

Sob-soil. 

3.865 

2.019 

3.465 

3.390 

1.970 

2.690 

.170 

.02i 

.393 

.439 

.233 

.095 

.143 

.190 

.042 

.042 

.150 

.181 

.100 

.057 

90.520 

90.720 

.156 

.......... 

101.051 

100.000 

No.  1027 — Soil.  Labeled  ^^Soil^  forty-five  feet  above  the  Lewisport 
Coal.  From  an  old  field  on  Bush  and  WiHiams^  land,  Hancock 
county y  Kyr     {Obtained  by  S.  S.  Lyon^  Esq) 

Dried  soil  of  a  light,  yellowisb-umber  color. 


No.  1028 — Soil.    Labeled  ^Sub^sail  of  the  preceding ;  {eiyhieen  inches 
deepy)  ^c,  4'c" 

Dried  sub-soil  of  a  brownisb-buflf  color. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested  for 
about  a  month  in  water  charged  with  carbonic  acid  gas,  to  which  they 
gave  up  soluble  extract,  as  follows,  dried  at  212°  R: 

No.  1028. 
Sub-soil. 


Organic  and  rolatile  matters ..... 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphate 

Carbonate  of  lime - ...... 

Magnesia . .. ....... 

Sulphuric  acid ... . . .. 

Potash - 

Soda 

Silica _ _ 

Loss . .... 


Soluble  extract  from  1000  grains  of  air-dried  soil*  (grains) 


0.377 
.117 
.070 
.190 
.045 
.046 
.0R4 
.267 


1.196 


The  composition  of  these  soils,  dried  at  400®  F.^  is  as  follows : 
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Organic  and  TolatiU  mattera. 

Alumina •-.. 

Oxide  of  iron. . 

Carbonate  of  lime 

Magnesia . 

Brown  oxide  of  manganese. 

Phosphoric  acid ....... 

Sulphuric  acid 

Potash ••—.... 


Soda 

Sand  and  insoluble  silicates 

LOM- «. 


Total  - 

Moisture,  lost  at  400®  F.. 


No.  1027. 

No,  1028. 

Soil. 

Sub-soil. 

6.071 

4.129 

3.465 

5.440 

3.710 

5.725 

.346 

.246 

.544 

.797 

.095 

.170 

.187 

.145 

.050 

.047 

.367 

.391 

.077 

.349 

84.945 

82.745 

.143 

100.000 

100.184 

2.400 

2.525 

No.  10129 — SoBU  Labeled  ^Soil^  top  of  hilly  woods;  farm  of  George 
Smithy  Esq.y  waters  of  Blackford  creek  ;  tivo  and  a  half  miles  in  the 
rear  of  Lewisport,  Hancock  country  KyP  {Obtained  by  S.  S.  Lyon^ 
Esq.)     On  the  coal  measureSy  above  the  Lewisport  coal. 

Dried  soil  of  a  light,  yellowish-umber  color. 

No.  1030 — Soil.    Labeled  '^Sub-soil  of  the  precedingy  ire^  4*c." 

Dried  sub-soil  of  a  dirty-buff  color. 

The  quantity  and  composition  of  the  soluble  extract  given  up  by  one 
thousand  grains  of  these  two  soils,  air-dried,  and  digested  for  about  a 
month  in  water  charged  with  carbonic  acid,  are  as  follows : 


Organieand  volatile  matters . 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime . . 

Magnej*ia . . .. . 

Sulphuric  acid ......... .......... 

PoUsh - - 

Soda 

Silica -, 

Loss.^ ..—.-.--.. 

Soluble  extract,  from  1000  grains  of  air-dried  soil,  (grains) . 


4.751 


No.  1029. 

No. 

1030. 

Soil. 

Sub-soil. 

1.267 

0.393 

1.213 

.213 

1.307 

.207 

.205 

.017 

.045 

.041 

.059 

.034 

.109 

.054 

.200 

.200 

.346 

1.159 
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The  composition  of  these  two  soils,  dried  at  400^  F^  is  as  follows: 


Organic  and  volatile  matters 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid . 

Sulphuric  acid  ... 

Potash- - — . 

Soda 

Sand  and  insoluble  silicates 

Loss 


Moisture»  lost  a  400®,  (per  cent.) 


No.  1029. 

No.  1030. 

Soil. 

Sub-soil. 

4.422 

3.678 

3.215 

4.890 

3.2»5 

5.135 

.171 

.071 

.446 

.799 

.241 

.120 

.161 

.152 

.059 

.016 

.205 

.328 

.040 

.051 

88.130 

84.720 

.040 

. 

100.375 

100.000 

2.200 

2.125 

Mem, — ^Nos.  1031  and  1032,  accidentally  omitted,  will  be  found  under 
the  head  of  Owsley  and  Powdl  counties. 

No.  1033 — Soil.  Labeled  ^^  Soil  from  Mr.  Grecdhouse^s  farm^  one 
hundred  feet  above  Hawes\  Thin  soily  soon  Hredy  Hancock  county^ 
Ky^     (Obtained  hy  S.  S.  Lyon,  JSsq.) 

Dried  soil  of  a  dark  umber-grey  color. 


No.  1034 — Soil.    Labeled  ^^  Sub-soil  of  the  preceding,  4*^.,  4*c." 

Dried  sub-soil  of  a  rich  brownish-orange  color. 
One  thousand  grains  of  each  of  these  two  soils,  air-dried,  digested  for 
a  month  in  water  charged  with  carbonic  acid,  gave  up  as  follows : 


Organic  and  volatile  matters.. ► ..— - - 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime - ..«. 

Magnesia - . . .. 

Sulphuric  acid . . .... 

Potash— 

Soda 

Silica 

Loss — .-— -- „-. 

Total  9oluhU  extract,  dried  at  212®  F.,  (grains) 

"-■■         I     1.^      ■■■       •     — —    ■  ■  '      I       •«  I   I II  I  I  ■      II 


No.  1033. 

No, 

.1034. 

Soil. 

Sub-soil. 

0.767 

0.850 

.196 

.063 

1.230 

.230 

.116 

.129 

.024 

.037 

.182 

.064 

.149 

.114 

.281 

.147 

.305 

.166 

3.250 

1.800 
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The  compaction  of  these  two  soils^  dried  at  400°  R,  is  as  follows: 


Orgmnic  and  volatile  matters. 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

Potash 


Soda 

Sand  and  inaoluble  aiUcates. 


Moisture,  lost  at  400''  F.. 


No.  1033. 

No.  1034. 

SoU. 

Sub-soil. 

4.729 

3.643 

2.115 

5.390 

1.900 

6.400 

.196 

.071 

.408 

.585 

.070 

.095 

.185 

.151 

.042 

not  estim'd 

.212 

.413 

.062 

.131 

91.170 

83.3:i« 

101.089 

100.198 

1.475 

1.850 

No.  1035 — Coal.     Labeled  ^Upper  part  of  Mayo'^s  Coal^  HawesviUe^ 
Hancock  county y  Ky^ 

A  dull,  pitch-black,  cannel  coal ;  with  a  large  conchoidal  fiactura    Over 
the  spirit  lamp  does  Dot  soften  nor  alter  its  form.    Specific  gravity  1.359. 


PKOZIMATE  ANALYSIS. 

VoTatUrc^mbuVtiblV  mitti"^^  37!2o|  '^^'^^  ^^^**"®  matters.. 

Fixed  carbon  in  the  coke 42.60]  p  ^ 

Buff-grey  aahes 15. 90$  *''*""'  ^'^^ 

100.00 


41.50 
58.50 


100.00 


The  proportion  of  sulphur  is  1.306  per  cent 


coMPoemoN  or  rm  ashes. 


Silica 

Alumina,  and  oxides  of  iron  and  manganese  and  trace  of  phosphates 
Lime • .— 


Magnesia 

Sulphuric  acid. 

Potash 

Soda 


9.980 
5.180 
trace. 
.166 
.063 
.347 
.186 


15  922 


The  large  percentage  of  ash  in  this  specimen  of  coal  detracts  from 
its  value. 

No.  1036 — Coal.    Labeled  ^Boyd^s  Coal,  ffawesville,  Hancock  county y 
Kyr 

A  pretty  firm,  shining,  dark  pitch-black  coal ;  cleaving  generally  with 

shining  irregular  f^r&coB.    A  little  gi:wular  pyrites  on  some  of  the  lay- 
23 
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ers.    Over  the  spirit  lamp  it  softened  and  agglutinated ;  swelling  up  into 
a  spongy  coke.    Specific  gravity  1.268. 


PROXIMATE    ANALYSIS. 


votSrc^mbuVtibVemVtic™^-::::::::::::::     4?:^!  Touiroutiie  =»».«.„    46.6o 
^;;?.A%VeU^l»^.::-:::::::::::::::     1:^!  Modest.  irugu«,ke.. 


53.40 


100.00  100.00 


The  percentage  of  sulphur  is  3.361. 


COMPOSITION  OF  THE  ASHES. 

Silica 1.184 

Alumina,  and  oxides  of  iron  and  manganese  and  trace  of  phosphates .. 3.080 

Lime - *.-.. a  trace. 

Magnesia ,. - . . . - . — -  .067 

Sulphuric  acid . . - a  trace. 

Potosh _ _  .270 

Soda 038 


4.639 


HARDIN  COUNTY. 

No.  1037 — ^LiMESTONE.  Labded'^LUhogr aphid  Stone,  Sinking  creeky 
Hardin  county^  Ky.     Suh-carhomferous.^^ 

Of  a  light  buff-grey  color.  Fine  granular ;  pretty  uniform  in  struc- 
ture ;  only  a  few  specks  of  oxide  of  iron  in  places ;  and  some  signs  of 
fossils  on  the  weathered  surfaces.    Fracture  large-conchoidaL 

Dried  at  212°  F.,  its  powder  lost  0.30  per  cent  of  moisture. 

No.  1038 — ^Limestone.  Labeled  ''Sub-carboniferous  Limestone^  four 
miles  west  of  Big  Spring^  Hardin  county,  Ky^ 

A  fine-granuls^,  dull,  grey  rock,  with  a  few  small  glimmering  &cets 
of  calc.  spar. 

Dried  at  212°  F.,  its  powder  lost  0.34  per  cent,  of  moisture. 

No.  1039 — Limestone.  Labeled  ''Oolitic  Limestone.  Sub-carboniferous. 
One  and  a  half  miles  south  of  Big  Spring^  Hardin  county ^  Ky.  On 
the  farm  of  Mr.  Mooreman,  about  the  level  of  the  first  red  soil  and 
sub-soil  of  the  sub-carboniferous.  The  first  bed  under  the  millstone 
grit^^     {Sent  by  S.  S.  Lyon,  Esq!) 

A  duD,  chalky-white  rock,  principally  made  up  of  very  small,  round, 
oolitic  grains.  Reddish  on  the  exterior  surface,  where  it  is  porous  firom 
the  dropping  out  of  the  round  grains. 

Dried  at  212°  F.,  it  lost  0.30  per  cent  of  moisture. 
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COMPOSITION  or  TRXSK  THREE  LIMESTONES,   DRIED  AT  212^    F. 


Carbonate  of  lime 

Carbonate  of  ma^esia 

Alamina,  and  oxides  of  iron  and  manganese 

Phosphoric  acid..... 

Salpfauric  acid . . 

Potash - -— 

Soda — 

Silex  and  insoluble  silicates 

Loss .. . 


No.  1037. 
Lithographic? 


No.  1038. 
Limestone. 


79.180 
11.469 
.»80 
.156 
.338 
.173 
.098 
6.980 
.726 


62.280 
7.300 
.660 
.182 
.417 
.386 
.090 
9.220 


No.  1039. 
Oolitic. 


100.000 


100.535 


98.580 
.629 
.460 
.125 
.274 
.154 
.022 
.380 


100.624 


The  "oolitic  "  is  a  remarkably /?«re  limestone,  and  could  be  employed 
in  all  cases  where  a  pure  white  lime  is  required.  Whether  No.  1037 
would  answer  for  a  lithographic  stone,  will  depend  upon  its  freedom  from 
pores  and  flaws,  &c.  It  appears  to  be  sufficiently  fine  in  its  grain,  and 
of  the  proper  composition. 

No.  1040 — Soil.  Labeled  "  Virffin  Soil^from  woods  ;  from  the  farm 
of  Bernard  Eskridge,  head  waters  of  Otter  Creek^  Hardin  county^ 
KyT  Growth^  white  oak,  hickory,  and  sassafras.  {Sub-carbonifer- 
ous; bdoto  the  cavernous  members. 

The  dried  soil  is  of  a  light,  greyish-umber  color. 

No.  1041 — Soil.     Labeled  ^^ Sub-soil  of  the  preceding,  4*c.,  4*c." 
The  dried  sub-soil  is  much  lighter  colored  than  the  preceding. 

No.  1042 — Soil.    Labeled  ^'Soil  from  an  old  field,  in  cultivation  since 
1812,  in  corn,  oats,  and  tobacco.    Farm  of  Bernard  Eskridge,  head 
waters  of  Otter  creek,  ^c,  4*c." 
The  dried  soil  is  of  a  dirty,  greyish-buflf  color.    It  contains  Segments 

of  ferruginous  chert 

No.  1043 — Soil.     Labeled  "  Sub-soil  of  the  preceding^'^ 

It  contains  fragments  of  chert ;  is  of  a  dirty-buff  color,  much  fighter 

than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  aur-dried,  were  severally 

digested  in  water  charged  with  carbonic  acid,  for  a  month,  and  gave  up 

to  it  soluble  matters,  as  foUows : 
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Organic  and  rolatlle  matters 

Alamina,  and  oxides  of  iron  and  manganese 

and  phosphates 

Carbonate  of  lime  .. 

Magnesda •... 1- 

Sulphuric  acid 

Potash - ,- 

Soda- - - -- 

Silica 

Loss 


Soluble  extract,  dried  at  212^'  F.,  (gnuns) 


0.741 

.231 
1.213 
.236 
not  estim*d 
.089 
.023 
.156 
.134 


2.823 


No.  1041. 

No.  1042. 

Sub-soil. 

Old  field. 

0.267 

0.417 

.031 

.121 

.297 

.730 

.072 

.120 

not  estim*d 

.028 

.029 

.061 

.019 

.028 

.114 

.320 

.021 

.092 

0.8d0 

1.917 

No.  1043. 
Sub-soil. 


0.233 

.047 
.447 
.127 
.028 
.033 
.017 
.147 


1.078 


The  composiiion  of  these  four  soils,  dried  at  400°  F.,  is  as  Mows : 


Organic  and  volatile  matters. 

Alumina . 

Oxide  of  iron ....... 

Carbonate  of  lime  .. . 

Magnesia 

Brown  oxide  of  manganese... 

Phosphoric  acid 

Sulphuric  add 

Potash 

Soda 

Sand  and  insoluble  silicates.. 
Loss 


Total 


Moisture,  lost  at  400<^  F.. 


No.  1040. 

No.  1041. 

Virgin  soil. 

Sub-floil. 

5.207 

2.865 

2.990 

3.540 

2.235 

3.260 

.370 

.245 

.392 

.483 

.320 

.245 

.183 

.078 

.040 

.059 

.169 

.183 

.042 

.063 

88.130 

87.570 

1.409 

100.078 

100.000 

2.100 

1  750 

No.  1042. 
Old  field. 


3.378 

3.020 

3.260 

.245 

.321 

.120 

.1.37 

.041 

.121 

.040 

90.220 

.097 


No.  1043. 
Sub-soil. 


100.000 


1.265 


2.561 

2.990 

2.535 

.170 

.315 

.195 

.119 

.028 

.101 

trace. 

90.495 

.491 


100.000 


1.425 


On  comparing  the  composition  of  the  soil  from  the  "  old  field,"  with 
that  of  the  virgin  soil,  the  usual  diminution  of  the  essential  ingredients 
will  be  observed.  The  sub-soil  does  not  appear  to  be  richer  in  Uiese 
mineral  ingredients  than  the  surface  soil. 

No.  10,44 — Soil.  Labeled  ^  Soil  from  an  oldfidd^  thirty  years  in  cuHi- 
vation^  on  the  farm  of  Mr.  Taber;  on  the  hills  two  miles  south  of  Big 
Spring,  Hardin  county,  Ky.  Mr.  Taber  has  taken  from  this  soil 
three  crops  of  tobacco,  nine  of  com,  and  nine  of  wheat.  Last  year  no 
crop  was  raised  on  it.  He  does  not  consider  it  worn  out^^  {Obtainr 
ed  by  S.  S.  Lyon,  JEsq.) 

^  This  field  lies  on  the  top  of  the  intercalated  bed  of  oolitic  limestone, 
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in  the  millstone  grit    The  soil  is  partly  derived  from  the  sandstone  call* 
ed  Tar  Rock,  and  partly  from  the  limestone  under  it" 

The  dried  soil  is  of  a  greyish-bufl^  or  dirty  yellowish-grey  color. 

No.  1045 — Soil.     Labded  "  Sub-soil  of  {he  prececUng,  ^e,  ^c.^^ 

The  dried  sub-soil  is  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  these  soils,  air-dried«  were  digested 
for  a  month  in  water  charged  with  carbonic  acid,  to  which  they  gave  up 
the  following  materials,  viz : 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime . 

Magnesia .... — .... .  —  . 

Sulphuric  acid . . 

Potash 

Soda 

Silica.. . ... m . —  . .... 


Soluble  extract,  dried  at  ^\^^  F.,  (grains). 


l.&3ti 


No.  1044. 

No. 

1045. 

Soil. 

Sub-soil. 

0.400 

0.443 

.121 

.080 

.546 

.180 

.116 

.087 

.056 

.022 

.064 

.035 

.035 

.050 

.200 

.147 

1.044 


The  composition  of  these  soils,  dried  at  400^  R,  is  as  follows: 


Organic  and  volatile  matters, 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese. 

Phosphoric  acid . 

Sulphuric  acid 

Potash. 

Soda ..-- 

Sand  and  insoluble  silicates 
Loss 


Total 

Moisture,  lost  at  400®  F.. 


No.  1044. 
Soil. 


3.197 

2.015 

2.035 

.130 

.472 

.170 

.072 

.021 

.164 

.021 

91.345 

.358 


No.  1045. 
Sub-soil. 


100.000 


2.615 

2.015 

S.8H6 

.095 

.411 

.060 

.072 

.021 

.169 

.049 

89.770 

1.818 


100.000 


1.525 


The  soil  and  sub-soil  do  not  differ  very  much  in  mineral  composition. 
They  cannot  be  considered  exhausted,  but  yet  would  be  much  improved 
by  the  application  of  slacked  lime^  plaster  of  paris^  and  bone  dust  or 
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super-phosphate  of  lime,  as  top-dressings.     The  phosphoric  and  sulphu- 
ric acids  being  particularly  small  in  quantity  in  them. 

HENDERSON  COUNTY. 

No.  1046 — LiMESTONB.    Labeled  ^' Limestone,  from  Mount  Zion,  Henr 
derson  county ,  Ky.     {JJoai  Measures.^^) 

A  dull,  fine-grained,  fossiliferous  limestone  with  a  few  glimmering 
fiicets  of  calc.  spar. 

Dried  at  212°  R,  it  lost  0.20  per  cent  of  moisture. 

COMPOSITION,  DRIED  AT  212®  F. 

Carbonate  of  lime.— 88.380 

Carbonate  of  maffnesla 3.678 

Alumina  and  oxiaet  of  iron  and  manganese ....  1 .760 

Pboephoric  acid , .... .246 

Sulphuric  acid .166 

Potosh... - .289 

Soda 068 

SIlex  and  insoluble  silicates . ... 3.280 

Water  and  loss «  2.133 

100.000 

This  limestone  contains  enough  of  potash  and  phosphoric  and  sul- 
phuric acids,  &c.,  to  make  it  valuable  as  a  itop-dressing  to  exhausted 
soils;  at  the  same  time  it  is  pure  enough  to  be  burnt  for  building 
purposes. 

HENRY  COUNTY. 

No.  1047 — ^BoNES  OF  Mastodon.    ^^Uminencey  Henry  county ,  Ky^ 

A  fragment  of  one  of  the  vertebrae.  Exterior  surface  of  a  dirty  buflT- 
grey  color ;  adheres  strongly  to  the  tongua  CanceUce  of  the  interior 
lined  with  a  ferruginous  inflltration.  Dried  at  212°  F.,  it  lost  6.56  per 
cent  of  moisture,  after  having  been  thoroughly  air-dried. 

COMPOSITION,  DRIED  AT  212^  F. 

Phosphoric  acid 23.603  of  which  13.546  was  combined  with  lime  and 

Sulphuric  acid .509  magnesia,  and  10.057  was  united  with 

Chlorine a  trace.  alumina  and  oxide  of  iron. 

Hvdro-fluoric  acid not  estimated. 

Lime  combined  with  phosphoric  acid 15.189=28.322  phosphate  of  lime  (3  CaO,  P05) 

Ma^esia  combined  with  phosphoric  acid        .231=     .  644  phosphate  of  magnesia. 

Caibonate  of  lime 25.680 

Oxides  of  iron  and  manganese 15.980 

Alumina 3.780 

Potash 347 

Soda 218 

Silex  and  insoloble  silicates 13 .  620 

Organic  matter  ?  and  loss .  843 

100.000 
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No.  1048 — (a.  and  b.)   "Fragment  op  Tooth  of  Mastodon.   Uminence^ 
Henry  country  KyT 

Portion  of  one  of  the  tubercles  of  the  grinders.  Enamel^  yet  hard 
and  shining;  nearly  white;  not  adhering  to  the  tongue.  Interior 
osseous  portion  adheres  strongly  to  the  tongue;  finable;  gi'ey^  and  dark- 
grey  in  parts. 

Interior  portion  (a)  lost  4.86  per  cent.  o(  moisture  at  212°  F. 

Enamel  (b)  lost  1.20  per  cent  oi  moisture  at  212°  F. 

Neither  contained  enough  organic  matter  to  blacken  when  ignited. 

COMPOSITION,  DWID  AT  212*^   F. 


Phosphate  of  lime .... 

Phosphate  of  magnesia ... 

Carbonate  of  lime 

Magnesia 

Chlorine 

Hjdro-fluoric  acid 

Sulphuric  acid . .. 

Potash- 

Soda 

Silex  and  insoluble  silicates 
Water  and  loss,  &c... . 


No.  1048  (a). 

No.  1048  (b). 

Interior 

Enamel. 

Osseous  portion. 

80.576 

92.070 

1.384 

1.084 

13.720 

2.300 

.366 

.166 

a  trace. 

a  trace. 

not  estimated. 

not  estimated. 

.588 

.248 

.139 

.173 

.467 

.633 

.134 

.124 

2.736 

3.202 

100.000 

100.000 

Most  of  the  hss  stated  above  is  believed  to  be  of  magnesia ;  a  very 
small  proportion  only  being  organic  matter. 

No.  1049 — Clay.    Labeled  '^  Clay  in  which  bones  of  mastodon  are 

found,  at  Eminence,  Henry  county,  Ky^ 

A  light,  grey  colored  clay,  when  dry,  with  ferru^ous  discolorations 
in  places. 

No.  1050 — Clay.    Labeled  ^Ferruginous  Clay,  over  and  mixed  with 
the  day  of  the  mastodon  bed.  Eminence,  Henry  county,  Ky^ 

A  friable  ochreous  earth ;  generally  of  a  brownish-yellow  color,  with 
pores  and  cavities  lined  with  dark  brown  oxide  of  iron. 
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coMPotinoif  or  thksi  clati,  dbijbd  at  312®  r. 

1 

1 

No.  1049. 
Bone  day. 

No.  1050. 
Fem]g.c1a7 

• 

8and  and  insoluble  Bilicates.... ..••.•..-.•.•. .•....••.......•«..— 

80.380 
11.650 

46.480 

Alumina  with  a  little  oxide  of  iron ................ .- 

Oxide  of  iron  with  tome  alumina...... . . . 

40.172 

Carbonate  of  lime .  ......................................... 

.780 
.933 
.310 
.304 
.490 
.257 
4.896 

a  trace. 

Magnesia — . 

PhosDhoric  acid ..•..•..........................._.....•..•... 

.566 
3.128 

SulDhoric  acid  .. ..... . . ...... 

.304 

Potaah 

8od« 

.463 
.141 

Water  and  loss , ....... ...— — 

8.746 

Total. -- - .- 

100.000 

100.000 

Moisture  exoelled  at  212®  F. 

4.060 

4.900 

HOPKINS  COUNTY. 

No.  1051 — Soil.  Labded  ^  Soil  from  east  side  of  Whiteside* s  creeJcy 
Hopkins  county ^  Ey.  {CooH  Measures.^')  Obtained  by  S.  S.  Lyon, 
Esq. 

The  dried  soil  is  of  a  light  umber  color.    Some  few  rounded  frag- 
ments of  sandstone  were  sifted  out  of  it 

No.  1052 — Soil.  Labeled  ^Sub-soil  from  east  side  of  Whiteside* s 
creeky  Hopkins  county ,  Ky.     {Coai  Measures.**) 

Dried  soil  light  umber  colored ;  lighter  and  more  yellowish  than  tiie 
preceding. 

No.  1053 — Soil.     Leveled  ^'Soil  from  three  miles  north  of  Madison- 
ville,  Hopkins  county.     {Coal Measures**) 
Dried  soil  brownish  grey-bufF  color. 

No.  1054 — Soil.     Laibeled  ^Sub-soil  of  the  preceding,  ire,  4*c" 
Dried  sub-soil  lighter  colored  than  preceding  and  of  a  more  pure  buif. 

No.  1055 — Soil.     Labded  ^'Soil,  from  near  the  road,  southeast  side  of 
Pond  creek,  Hopkins  county.     {Coal  Measures.**) 
Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1056 — Soil.     Leveled '^  Sub-soil  of  the  preceding,  4*c.,  ^c** 

Dried  sub-soil  of  a  brownish-buff  color. 

One  thousand  grains  of  each  of  these  six  coal  measures  soils,  thor- 
oughly air-dried,  were  digested,  severally,  for  a  month  in  water  charged 


CQEHICAL   REPOBT   OF    OEOLOQIOAL   SCHVET.  1S5 

with  carbonic  acid,  to  which  tiiey  gave  up  the  following  materials,  kc, 
<|aatitities  stated  in  grains  and  decimals : 


N0.IMI. 
Soil. 

No.  1052.  No.  1053. 
Sub^Mil.      Soil. 

No.  1054 
Sub-aoil. 

.060 
.063 
.073 
.025 
.037 
.045 
.164 
.083 

No.  1055 

Soil. 
0.566 

1.007 
.160 
,033 
.133 
.060 
.204 

No.  1056. 
Sub-wil. 

Or(t»nlc  »iid  loUtile  mktten 

Alumina,  »nd  oiides  of  iron  uid  man- 

3.100 

1.930 
2.M7 
,U99 
.030 
.107 
.•60 
.230 
•  MO 

0.717 

.MO 
.696 
.066 
.030 
.081 
.048 
.314 
.591 

0.600 

.296 
.US 
.044 
.067 
.1)64 
.054 
.114 
.435 

0.277 

.tim 

Mugnesi* - 

.110 

Fotoh - 

.034 

8iUe»                            ,.— 

.104 

Soinbte  extract,  dried  at  31S°  F 

7.133 

3.983 

1.777 

0.850 

2.570 

..,.6 

The  composition  of  these 

six  soils,  dried  at  400°  F.,  is  as  follows: 

No.  loai 

Soil. 

6,363 
3.3S0 
2.700 
.445 
.491 
.295 
.146 
.076 
.158 
.034 
8S.970 
.030 

No.  1052. 

4.295 
4. MS 
9.910 
.160 
.507 
.870 
.078 
.059 
.330 
.113 
86.070 
.263 

No.  1053. 
Soil. 

3.f43 
4.166 
3.985 
.095 

!3i*0 
.118 
.025 
.225 
.000 
87.945 

N0.ID54. 
Sub-aoil. 

No.  1055 
Soil. 

No.  1056 
Sub-MU. 

Organic  and  TOlatilc  mattan 

3.756 

5.890 
4.700 
.079 
.584 
.120 
.096 

.ni6 

.323 

.047 

2.887 
3.416 
S.3t-5 
.220 
.344 
.095 
.173 
.010 
.198 
.073 

3.629 

Cnrboniite  of  lime 

M»j[nwi» 

.045 
.656 
.170 

FoiLdi _ 

.3.31 
.067 

Sand  and  ituoluble  ailica'tee 

64.446  ;  90.745 

B4.445 

100.000 

100.000 

100.104 
"I'VlT 

100.047  :100.551 

100.619 

Moistttre.  lost  at  400°  F 

2,600 

1,900 

"aTiw" 

1.300 

"Tgis 

The  sab-soils  are  generaDy  richer  in  potash  and  magneda,  and  poorer 
in  lime  and  phosphoric  and  sulphuric  acids,  than  the  surfece  8<ril.    They 
contain  also  larger  proportions  of  alumina  and  oxide  of  iron. 
No.  1057 — Coal.    Leveled  '^Arnold's  Coal,  bed  eight  feet  thick,  four 
and  a  half  miles  south  of  MarfisQiwiUc,  Hi^kins  coimiy,  Ky." 
A  pure  shining,  deep-pitch-black  coal;  iridescent  in  parts.    Brittia 
Rbrous  coal  between  some  of  the  layers;  the  surfaces  of  wluch  are  gen- 
erally irr^ular  and  shining.    Over  the  spirit  lamp  it  swells  up,  agglnti- 
24 
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nates ;  burns  with  a  very  smoky  flame,  and  leaves  a  light  coke.    Specifio 
gravity  1.274. 


Moisture 

Volatile  combustible  matters 

Fixed  Ciirbun  iii  tlie  coke 

Grej  ashes 


PROXIMATE  ANALTSlfl. 

4. OF 

37.44 

54.H(< 

3.70 


Totnl  volatile  matters  .... .. 


Moderatelj  Hgbt  coke. 


41.50 
58.50 


100.00 


100.00 


The  percentage  of  sulphur  is  2.796. 

JACKSON  COUNTY. 

No.  1058 — Soil.     Labeled  ''Virgin  Sail,  on  dividing  ridge  between 

Jackson  and  Estill  counties^  farm  of  Wm,  Roberts ;  head  waters  of 

Grassy  branch  of  Sturgeon  creek^  Jackson  county^  Ky.     Geological 

position:  top  of  the  millstone  grit  ridge;  above  the  sandstone  diffs^^ 

{Obtained  by  Jos.  Lesley ^Jr.,  JEsq.) 

» 

Pried  soil  of  a  greyish-buff  color.  Some  fragments  of  ferruginous 
sandstone  were  sifled  out  of  it. 

No.  1059-rSoiL.     Labeled  '^ Surface  Soil^  field  adjoining  (he  preceding; 
cleared  four  or  five  years  ago;  in  corn  ever  since,  ^c,y  4*c." 

Dried  soil  of  a  greyish-buff  color  ;  lighter  than  the  preceding.  Some 
iron  gravel  and  ferruginous  sandstone  were  sifled  out  of  it  with  the 
coarse  seiva 

No.  lOGO— Soil.     Labeled  "  Sub-soil  of  the  preceding,  4*^.,  4*c." 

Dried  soil  of  a  light  greyish-buff  color;  lighter  than  the  preceding. 
It  also  contained  some  iron  gravel  and  fragments  of  ferruginous  sand- 
stone. 

One  thousand  grains  of  each  of  these  soils  were  digested,  severally, 
for  a  month,  in  water  charged  with  carbonic  acid,  which  extracted  the 
following  materials ;  stated  in  grains  and  decimals : 


Organic  and  volatile  matters . » 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime - 

Magnesia 

Sulphuric  acid 

Potash  -— 

Soda 1 

Silica 

Loss .. . 

Soluble  extract,  drfed  at  212®  F.,  (frrains) 


No.  1058. 
Virgin  soil. 


No.  1059. 


Old  field.      Sub-soil 


o.  1060. 


0.917 

0.700  1 

.nn 

.463 

.i:i0 

.497 

.090 

.159 

.02a 

.034 

.045 

.093  \ 

.042 

.0.'>2 

.147 

.2el 

.238 

.204 

2.450 

9.483 

0.467 
.246 
.163 
.0^0 
.045 
.148 
.035 
.314 
.003 


1.500 
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The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows: 


Or^an'fc  and  rolatile  matters. 

Alumina   — 

Oxide  of  iron 

Cirb-mnt^  of  lime   

Ma;:^eftia 

Brown  oxide  of  manganese  ... 

Phosphoric  acid 

Sulphuric  acid 

PoUsh 

SfKi; 


No.  1058.     No.  1059. 


No.  1060. 


Virgin  soil.;  Old  field,  i  Sub-soil. 


)fKl;l 

Sand  and  insoluble  silicates 
Loss 


Total. 

Moisture,  lost  at  400<»  F.  . . 


4.993 

5.560 

2.970 

.011 

.444 

.120 

.126 

.(I4i2 

.24} 

.074 

85.660 


.3.. ^90 

3.0:;-? 

l.J*6(JJ 
.O.'il 
.298 
.045 
.062 

trace. 

.2:i2 

.012 

91.160 


2.433 

5.583 

.011 
.117 


.142 
.016 
.238 

.078 

90.995 

.387 


100. 44H  I   100.125 
1.115 


100.000 


1.915 


0.965 


This  land  would  be  improved  by  top-dressings  of  lime  and  of  plaster 
of  paiis. 

No.  lOGl — Soil.  Labeled '^Virgin  Soil,  from  the  land  of  Mr.  SloaUy 
{opposite  his  house,)  on  Indian  Fork  of  Rockcastle  river,  Jackson 
county,,  Kfj,,  four  miles  from  McKee,  on  the  Big  Hill  and  Ridimond 
road.  Geological  position :  slopes  of  the  coal-bearing  shales  and  sand- 
stones ;  the  soil  has  been  formed  from  these  and  of  the  debris  of  the 
massive  sandstone  of  the  millstone  grit ;  between  tvhich  and  the  sub- 
carboniferous  limestone  they  lie^  {Obtained  by  Joseph  Lesley,  jr!) 
Dried  soil  of  a  light  yellowish-umber  color.  Some  ferruginous  sand- 
stone and  gravel  iron  ore  were  sifted  out  of  it  with  the  coarse  seive. 

No  1062 — Soil.     Labeled  ''Surface  Soil  from  an  adjoining  field  tvhich 
has  been  in  cultivation  six  years  ;  noiv  in  corn^^  ^*c ,  ^c. 

Dried  soil  of  a  light  yellowisli-umber  color ;  a  slight  shade  darker 
than  the  preceding.    It  contained,  also,  fragments  of  ferruginous  sand- 
stone and  gravel  iron  ore- 
No.  1063 — ^SoiL.     Labeled  "  Sub-soil  of  the  preceding,  ^c,  4*c." 

Dned  soil  of  a  light  yellowish-umber  color ;  much  like  the  preceding. 
Conbiins  fragments  of  ferruginous  sandstone  and  gi-avel  iron  ore. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  containing  carbonic  acid',  severally,  yielded  the  following  quantities 
of  solabie  matters^  viz : 
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No.  1061. 


No.  1062. 


Virgin  soil.    Old  field. 


No.  1063. 
Sob-floil. 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime . . . •• . 

Magnesia — 

Sulphuric  acid . . . .. .... 

Potash 

Soda _^-.- 

Silica. 

Loas 

Soluble  extract,  dried  at  400  F.,  (grains) 


1.067 

1.883 

1.163 

1.030 

.510 

1.140 

.141 

.161 

.030 

.029 

.066 

.135 

.068 

.037 

.381 

.297 

.337 

.045 

3.833 

4.750 

0.450 
.480 
.230 
.133 
.029 
.173 
.049 
.364 
.389 


2.2S3 


The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows : 


Organic  and  volatile  matters. . . 

Alumina . 

Oxide  of  iron - 

Carbonate  of  lime 

Magnesia — . 

Brown  oxide  of  manganese 

Phosphoric  acid . 

Sulphuric  acid 

Potash 

Soda 


J 


No.  lOfV.  j  No.  1062. 
Virgi     oil.i  Old  field. 


.4737 
9.210 

.080 
.306 


Sand  and  insoluble  silicates. 
Loss -. 


Total 

Moisture,  lost  at  400''  F. 


.176 
.050 
.373 
.085 
84.620 
.363 


100.000 


1.850 


6.425 

6.320 

3.360 

.110 

.529 

.270 

.194 

.045 

.306 

.070 

82.870 


No.  1063. 
Sub-soil. 


100.499 


2.500 


4.813 

6.870 

3.710 

.180 

.456 

.120 

.160 

.050 

.521 

.0»3 

83.270 


100.232 


2.035 


The  considerable  proportion  of  potash  in  these  soils  was  doubtless 
derived  from  the  shales  of  the  coal  measures.  The  amount  of  lime  in 
them  being  much  below  the  average,  they  would  doubtless  be  improved 
by  the  application  of  slacked  lime  as  manure. 

No.  1064 — Coal.  Labeled  ^'  Coal  from  the  land  of  Mr.  Isaacs^  on 
Birch  Lick  Fork  of  Indian  creeky  Jackson  country  Ky,  Geological 
position :  fifty  feet  above  the  sub-carboniferous  limestone.^^  {Obtain- 
ed by  Joseph  Lesley ^  Jr.) 

A  fine,  deep,  pitch-black  coal.  Some  fibrous  coal  between  the  layers. 
Exterior  surface  coated  with  ochreous.  Over  the  spirit  lamp  it  softens, 
agglutinates,  and  swells  into  a  spongy  coke^  giving  much  smoky  flame. 
Specific  gravity,  1.290. 
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PAOXIMATE  ▲NALY8I8. 

Moisture  ....—-- 1.10  >  ^^^^j  rolatile  matters 3J>.30 

Volatile  combustible  matters 38.20  \ 

Fixed  carbon  in  the  coke 50.«0  |  Modomtely  light  coke 60.70 

Litfht-grejr  ashes . 9.90  J  -^    *» 

100.00  100.00 


The  percentage  of  sulphur  is  0.962. 


coMPOsiTioir  or  the  ash. 

Silica --.. 3.784 

Alumina,  nnd  oxides  of  iron  and  manganese  and  trace  of  phosphates 4. 680 

Carbonate  of  lime - ---         .184 

Magnesia . . .346 

Sulphuric  acid .097 

Potash ^ -        .077 

Soda 237 

Loss 496 


9.900 


JEFFERSON  COUNTY. 

No.  1065 — Limestone.  Labeled  ^^  Variegated  Limestone;  near  the 
base  of  the  Upper  Sihcrian,  of  Jefferson  county^  three  miles  from 
Middletoivn^  on  the  Shelby viUe  road.^^ 

A  fine-granular  limestone,  of  a  brownish-yellow,  or  dirty-orange  color, 
mottled  and  striped  with  greenish-grey.  Powder  light-yellowish.  Dried 
at  212°  F.,  it  lost  0.35  per  cent,  of  moisture. 

COMPOSITION,  DKIBD  AT  400^    F. 

Carbonate  of  lime •  52.080 

Carbonate  of  magnesia . . .  31.473 

Alumina,  and  oxides  of  iron  and  msnganeee ...^ 4.47^ 

Phosphoric  acid -— «.  .208 

Sulphuric  acid ..' .. .303 

Potash  -— - - .606 

Soda .307 

Silcx  and  insoluble  silicates - 10.480 


100.009 


This  magnesian  limestone  would  no  doubt  prove  a  durable  building 
stone ;  if  the  protoxide  of  iron  in  it,,  which  gives  to  it  the  greenish  color, 
does  not  by  oxidation  cause  any  exfoliation.  It  deserves  trial  as  a 
hydraulic  limestone;  and  would  no  doubt  be  valuable  for  agricultui'al 
purposes ;  as  a  manure  to  exhausted  land ;  in  its  burnt  and  slacked,  or 
powdered  condition. 

No.  1066 — Limestone.    Labeled  ^Hydraulic'}  Limesione^  Chenotvick 
creek  J  J^erson  county.     {Upper  Silurian.'^) 

A  fino-granular,  dull,  greenish-grey  rock.  Adheres  slightly  to  tbd 
toogua    Dried  nk  2W  F.,  it  lost  0.40  per  ceni  of  moieiar^ 
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couromnoTf,  dvcd  at  212°  p. 

C.irbonat«  of  lime 42.819=24.118  lime. 

Cirb 'Q.-ite  of  magnesia 21  .£f]9=l0.395magDetU. 

Alumina,  and  oxides  of  iron  and  manganese 6.S60 

Plio-*ph»ricacid » .914 

Sulphuric  acid - 1.2t54 

Potash  - .2.33 

Soda - 372 

Silex  and  insoluble  silicates -C 523.960 

Water  and  loss 2.558 

100.000 

This  is  probably  a  good  hydraulic  limestone. 

No.  1067 — Limestone.  Labeled  '^Hffdraulic  Cement,  overflowed  in  the 
bin  in  1832 ;  since  then  exposed  to  the  atmosphere,  ffardened  with' 
out  sand,  under  water.  Old  Mill:  Canal  at  Louisville.  How  much 
tvater  ?     Does  it  contain  hydrated  silicate  of  lime  ?" 

Of  a  light-grey  color;  quite  firm  and  hard ;  adheres  slightly  to  the 
tongue;  uneven;  somewhat  hackly  fracture. 

Dried  at  212^,  it  lost  4.80  per  cent,  of  moisture  in  its  air-dried 
state. 

COMPOSITIOX,  DEIED  AT  212^   P. 

Lime - -. 28.2fM)»50.260eftTtK>iiateoflime. 

Magnesia 10.095 

Carbonic  acid -    5^.140 

Ph'wphoric  acid .  156 

Sulphuric  acid not  estimated. 

Al'imina,  and  oxides  of  iron  and  manganese 10.460 

Potaah _ - .214 

8(»da    ^ 672 

Soluble  silica 6.340 

Insoluble  silica 11.3^0 

Combined  water . . 10.340 

10(U)57 

The  solution  of  this  cement  in  hydrochloric  acid  gelatinized  on  evapo- 
ration. The  quantity  of  soluble  silica,  indicated  above,  shows  how  much 
had  chemically  combined  with  the  lime  (or  magnesia,  or  both)  in  the 
form  of  silicate.  It  is  believed  that  the  property  of  hardening  under 
water  is  due  to  the  formation  of  silicates  of  lime,  or  magnesia,  in  the  act 
of  burning  the  lime ;  and  it  is  probable  that  the  considerable  proportions 
of  potash  and  soda  usually  found  in  hydraulic  limestones,  aid  in  the 
production  of  these  compounds.  Moreover,  almost  all  the  best  water 
cements  conbiin  considerable  quantities  of  magnesia,  and  it  would  seem 
tliat  this  ejirth  sometimes  communicates  hydraidic  properties  to  lime- 
stones which  contain  only  a  small  proportion  of  silicious  matter. 
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No.  1068 — Limestone-  Labeled  ^'Banded  Building  Stone  ;  seventy-five 
feet  above  the  Dean  Marble;  used  in  the  comlruction  of  the  Court- 
House  at  LouisviUfj  Ky.  From  Madison^  Indiana,  quarries.  Hy- 
draidie  limestone  ?" 

A  dull,  fine-granular  rock,  with  tiorizontal  bands  of  reddish  and 
greenish  grey-butf  colors.  Adheres  slightly  to  the  tongue.  Specific 
gravity  2.7562. 

Dried  at  212°,  it  lost  0,46  per  cent,  of  moisture. 

COMPOSITION,  DRIED  AT    212°   F. 

Carbonate  of  lime  — - 45.880=25.746  per  cent,  of  lime. 

Carbonate  of  mnf^uesia 2:2.9iIsio.U14  per  cent,  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese 5.760 

Phosphoric  acid .220       % 

Sulphuric  acid > 269  ^ 

Potash - .347 

Soda 372 

Silica,  soluble  in  boiling  solution  of  carbonate  of  soda  3.000 

Silica,  insolnble  in  boiling  solution  of  carbonate  of 

soda - 18.520 

Water  and  loss 2.721 


100.000 


This,  having  the  composition  of  a  good  water-lime,  or  hydraulic  lime- 
stone, was  tested,  by  burning  some  for  two  days  at  a  moderate  red  heat ; 
pulveiizing  and  mixing  with  sand  and  water;  and  it  was  found  to 
harden  very  well  under  water.  Some  of  the  calcined  rock,  dissolved  in 
hydrochloric  acid,  formed  a  solution  which  gelatinized  on  partial  evapo- 
ration, proving  the  presence  of  soluble  silicates. 

The  composition  of  the  calcined  portion  was  found  to  be  as  follows : 

Lime - 38.718 

Magnesia 15.337 

Alumina,  and  oxides  of  iron  and  manganese,  (with  some  magnesia) 14.960 

Silicu,  soluble  in  boiling  carb.  soda  solution 14.160 

Silica,  insoluble  in  boiling  carb.  soda  solution 14.b80 

Alkalies  and  acids  (not  estimated)  and  loss........ . 1.945 

100.000 


There  is  no  doubt  that  this  would  make  good  hydraulic  cement,  if 
properly  calcined  and  prepared.  But  experience  has  proved  that  these 
porous,  absorbent,  hydraulic  limestones  are  unfit  for  architectural  pur- 
poses, in  consequence  of  their  rapid  disintegration,  by  scaling  from  the 
surface,  under  the  influence  of  moisture  and  &ost. 


192  CHEBnCAL  BEPOBT  OF  CffiOLOGICAL  BURYET. 

No.  1069 — ^Marl.     Labeled  Marl?  from  Clienawick  creek,  J^ersan 
county,  KyT 

A  greenish-grey,  clay-like  substance ;  with  some  thin  brownish  infil- 
trations. 

Dried  at  212°  F.,  it  lost  0.90  per  cent,  of  moisture. 

COMPOSITIOIf,  DBICD  AT  912^   F. 

Carbonate  of  lime . 5^.880 

Carbonate  of  mugnesia -.  — .. . . 1.6^ 

Alumina,  and  oxides  of  iron  and  manganese ... . 7.260 

Phoi«phoric  acid -. . . ....... .........  .694 

Sulphuric  acid - ... .406 

Potash _ .-  .965 

Soda .012 

Silex  and  insoluble  silicates . 59.900 

Combined  water,  expelled  bj  ignition . , .  2.1% 

100.000 

^  This  would  prove  a  valuable  application  to  exhausted  land. 

No.  1070 — Soil.  Labeled  ^Virgin  Soil;  eight  inches  of  the  surface, 
taken  immediaidy  under  the  sod  of  native  blue-grass,  in  Woodland 
pasture.  Principal  growth  ivalnut,  with  black  locust,  wild  clierry,  dm, 
ash,  hackberry,  box-elder,  buckeye,  pignut  and  shdlbark  hickory, 
coffee^nui,  red  and  ovcr-cup  oak,  large  sugar  maple,  and  rootrcavered 
beech.  Farm  of  Theodore  Broivn,  six  miles  east  of  Louisville,  on 
the  Lexington  turnpike,  waters  of  Middle  Fork  of  Beargrass  creek, 
J^erson  county,  Ky.^'  Upper  Silurian  formation.  (Some  of  the 
best  "Beargrass"  land.) 
Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1071 — Soil.     Labeled  '^ Sub-soil,  {ten  inches^  from  immediaidy 
under  the  preceding,  4f*c.,  4*c." 
Dried  soil  much  lighter  and  more  yellowish  than  the  preceding. 

No.  1072 — Soil.  Labeled  ''Ten  inches  of  the  top  soil  from  an  old  field 
about  thirty  years  in  cultivation.  For  deven  successive  years  in  hemp  ; 
{the  last  crop  averaging  900  pounds  to  the  acre,)  and  the  remainder  of 
the  time  in  hemp  in  rotation  toith  corn,  wheat,  and  dover.  Farm  of 
Theodore  Brown,  Jefferson  county,  Ky.,  ^c,  4*^." 
Dried  soil  of  a  color  like  that  of  the  virgin  soil,  a  slight  shade  darker 

than  that 

No.  1073 — Soil.     Labeled  "  Ten  indies  of  the  sub-soil  of  the  preceding^ 

Color  like  that  of  the  sub-soil  of  the  virgin  soil 
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No.  1074 — Soil.  Labeled  '^  Eight  inches  of  the  top-soil  of  a  field  which 
has  been  cuUivaied  about  seventy  years  ;  for  the  first  thirty  years  in 
corny  and  the  remaining  forty  years  in  this  crop  alternating  mth 
wheatj  clover,  and  hemp.  Farm  of  Theodore  Brown,  Je^erson 
county,  4*c.,  4'c." 
Color  of  the  dried  soil  slightly  lighter  than  that  of  the  virgin  soil. 

No.  1075 — Soil.     Labeled  ^  Ten  inches  of  the  sub-soil  of  the  old  field 

next  preceding,  ^c,  4*<^.'* 

The  soluble  materials  extracted  from  one  thousand  grains  of  each  of 
these  soils,  severally,  by  digestion  for  about  a  month  in  water  charged 
with  carbonic  acid,  may  be  summed  up  as  follows : 


Organic    and    Yolatile 

matters 

Alumina,  and  oxides  of 
iron  and  manganeie 

and  phosphates 

Carbonate  of  lime 

M>igne8ia 

Sulphuric  acid 

Potash — 

Soda 

Silica 

Loss 


Soluble  extract,  dried  at 
400«  F 


No.  1070. 
Tirgi    soil. 


0.600 


.114 
1.580 
.144 
.028 
.103 
.040 
.131 
.043 


No.  1071. 
Sub -soil. 


3.783 


0.300 


.047 

.747 

.111 

.022 

.066 

trace. 

.187 


No.  1079. 

Soil  30 
jr.  old  field. 


0.467 


.081 
1.730 
.105 
.081 
.077 
.023 
.147 
.355 


1.480  i        3.066 


No.  1073. 
Sub-soil. 


0.270 


.047 

.780 

.111 

.033 

.031 

trace. 

.114 

.114 


No.  1074. 

Soil  70 
jr.  old  field. 


0.466 


.131 
.897 
.143 
.022 
.106 
.059 
.200 
.096 


No.  1075. 
Sub-soiL 


0.127 


.031 
.577 
.094 
.054 
.051 
trace. 
.121 


1.500 


2.  20 


1.055 


The  composition  of  these  six  soils,  dried  at  400°  F.,  is  as  follows,  viz  : 


Organic  k  toI  .  matters 

Alumina . — .. 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manga- 
nese   - 

Phosphoric  acid 

Sulphuric  acid . 

Potash 

Soda 

Sand  &  insol.  silicates. 
Loss 


No.  1070. 
Virgin  soil. 


Total 

Moisture,  lost  at  400<>  F 


5.173 

2.900 

3.085 

.370 

.719 

.395 
.203 
.076 
.208 
.154 
86.370 
.347 


No.  1071. 
Sub-soil. 


3.417 

3.665 

3.410 

.270 

.621 

.270 
.127 
.042 
.212 
.077 
87.995 


No.  1072. 

Soil  of  30 
jr.  old  field. 


5.457 

2.365 

2.510 

.370 

.467 

.320 
.160 
.059 
.167 
.072 
87.170 
.883 


100.000 


2.100 


100.106 


1.650 


100.000 


1.975 


No.  1073. 
Sub-soil. 

3.406 

3.365 

3.410 

.299 

.576 

.220 
.127 
.025 
.257 
.127 
87.795 
.402 


No.  1074.  I  No.  1075. 
Soil  of  70  I   Sub-soil. 


jr.oianeia. 

4.389 

3.105 

2.890 

4.115 

2.985 

3.320 

.270 

.245 

.484 

.513 

.245 

.220 

.258 

.176 

.067 

.041 

.253 

.275 

.026 

.047 

87.345 

87.870 

.788 

.073 

100.000 


1.650 


100.000 


1.685 


100.000 


1.776 


•MMSkrifal^a 


25 
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The  soil  of  the  old  field,  seventy  years  in  cultivation,  appears  to  be 
fully  as  rich  as  the  virgin  soil  analyzed ;  whether  it  was  originally  richer 
than  that,  either  on  the  sur&ce  or  in  its  sub-^oil,  or  whether  its  fertility 
'  has  been  maintained  by  a  judicious  system  of  culture,  is  not  known  to 
the  writer.     That  of  the  old  field,  thirty  years  in  cultivation^  shows  the 
usual  evidence  of  deterioration,  in  the  decreased  quantities  of  potash, 
phosphoric  acid,  sulphuric  acid,  &c.;  but  its  fertility  is  indicated  by  the 
large  amount  of  soluble  extract  which  it  gives  up  to  the  water  charged 
with  carbonic  acid ;  although  this  extract  does  not  contain  as  large  a 
proportion  o{ potash  as  that  firom  the  virgin  soil.    These  Beargrass  lands 
are  eminentiy  fertile,  and  are  based  on  a  limestone  sub-stratum,  which 
by  its  gradual  decomposition  will  tend  continually  to  renew  its  fertility; 
imparting  to  it  not  only  carbonates  of  lime  and  magnesia,  but  also 
potash,  phosphoric  and  sulphmic  acids,  and  other  essential  elements  of 
vegetable  composition.     But  they  do  not  contain  quite  as  much  of  these 
essential  elements  aa  the  best  ^  blu^rass''  land  of  the  Lower  Silurian  blue 
limestone  r^on;  nor  is  the  limestone  on  which  they  rest  quite  as 
quickly  decomposable  as  that  blue  limestone. 

No.  1 07  6 — ^Marl.  Labeled  ^ Loose  dirt  taken  from  between  some  of  the 
upper  layers  of  rock  in  a  weU  on  the  land  of  the  Rev.  George  Bickettj 
adjoining  thai  of  Theodore  Brown.     This  abounds  in  aU  the  neighr 

-  boring  quarrieSy  around  and  above  loose  stones  and  thin  sheets.  Is  it 
of  a  marly  nature  ?     Je^erson  county,  Ky.y  4*c.,  4*c" 

Color  of  the  dried  earth,  like  that  of  the  sub-soil  of  Theodore  Brown's 
land,  (next  preceding,)  a  littie  darker,  with  whitish  particles  of  decom- 
posed chert  mixed  with  it  Some  firagments  of  soft,  decomposing  chert 
were  sifted  out  of  it 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  seven  and  a  half 
grains  of  yellowish-grey  extract,  dried  at  400°  R,  which  had  the  following 
composition : 

Organic  and  volatile  matters . 0.560 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .134 

Carbonate  of  lime . .  6.747 

Magnesia.— _ .188 

Sulphuric  acid . .049 

Potash .411 

Soda .061 

Smca 214 

Loss — .402 

Extract,  dried  »t  212° _         7.766  ^ainc 


« 
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The  composition  of  this  soil,  dried  at  400°  F.,  is  as  follows : 

Organic  and  volatile  matters 8.284 

Alumina,  and  oxides  of  iron  and  manganese . . 19.310 

Carbonate  of  lime * 2.595 

Magnesia , .071 

Phosphoric  acid .269 

Sulphuric  acid .063 

Potash .874 

Soda .090 

Sand  and  insoluble  silicates 68.890 


100.375 


This  marly  clay  is  rich  enough  in  carbonate  of  lime  and  potash  to 
make  it  a  valuble  mineral  manure  for  land  exhausted  of  these  materials. 

No.  1077 — LnrESTONE.  Labeled  ''Top  layer,  usnallt/  found  at  the  depth 
of  from  five  to  eight  feet  below  the  surface  of  the  ground,  {These 
upper  lagers  are  not  more  than  a  few  indies  thick*)  Farm  of  Thefh 
dore  Brown,  ^c,  4*c.,  Jefferson  countg,  Kg^  Upper  Silurian  or 
Devonian  formation. 

A  grey  limestone,  with  the  exterior  of  the  layers,  to  the  depth  of  half 
an  inch  or  more,  of  a  dirty-grey  buff  color ;  sparkling  with  small  crystal- 
line facets,  and  containing  a  great  number  of  small  entrochites  and 
encrinital  stems,  with  a  few  bi-valve  shells. 

No.  1078 — Limestone.  Lahded  '^Same  levd  as  the  preceding,  a  more 
certain  representative  of  the  upper  lagers.  Farm  of  Theodore 
Brown,  ^c,  4*c." 

Resembles  the  preceding;  a  little  finer  in  grain.  Encrinital  stems 
larger. 

No.  1079 — ^Limestone.    Labded  ^ Lager  next  to  the  top;  the  upper  ones 
being  onlg  a  few  inches  thick,  and  the  lowy  two  feet  or  more.     Theo- 
dore Brown^s  farm,  ^c,  4*c." 
A  light-grey,  fine-grained  limestone,  containing  much  coral,  (Fenestrd- 

la,)  and  some  bi-valve  shells,  (Atrypa?) 

No.  1080 — Limestone.    Labded  ''Blue,  or  darhgreg  Limestone,  found 

one  or  two  feet  above  the  levd  of  Beargrass  creek  ;  sometimes  in  thin 
lagers,  but  generaUg  in  thick  ones.     Theodore  BrowrCs  farm,  4*^., 

4-c." 

A  bluish-grey  limestone ;  dirty-buff  on  the  weathered  surfaces ;  spark- 
ling with  facets  of  calc.  spar;  containing  »nall  encrinital  stems  and 
some  bi-valve  shells. 
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No.  1081 — ^LiMESToyE,  Labeled  ^ Limestone,  fuU  of  fossils^  resting  on 
the  layer  which  forms  the  bed  of  Middle  Fork  of  Beargrass  creek. 
Theodore  Broivn's  farm,  six  miles  east  of  Louisville,  Jifferson  coun- 
ty, ^c.,  4*e." 

Appears  to  be  made  up  of  fossil  shells,  corals,  &c.,  mineralized  with 
carbonate  of  lime.  General  color  light-gr^,  with  some  oxide  of  iron 
giving  it  a  mottling  of  yellowish ;  presenting  irr^ular  pores. 

These  limestones  and  the  preceding  soils^  were  collected  and  sent  for 
analysis  by  Mr.  Theodore  Brown. 

The  composition  of  these  five  limestones,  dried  at  212®  F.,  may  be 
tabulated  as  follows : 


Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina  and  oxides  of 

iron  and  manganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potajih. 

Soda - 

Silex  and  insoluble  sili- 
cates   .. 

Loss . 


No.  1077. 
Top  lajer. 


Total 


89.060 
6.7H3 

1.480 
.310 
.475 
.154 
•163 

2.680 


No.  1078. 
Top  layer. 


92.560 
4.615 

.480 
trace. 
.166 
.166 
.074 

2.580 


No.  1079. 

Next  to 
top  lajer. 


No.  1080. 


82.960 
14.014 

.880 
.lb2 
.272 
.013 
.212 

.880 

.587 


101. 105 


Moisture  lost  at  212®  F. 


0.100 


100.641 


0.060 


100.000 


0.060 


Dark 


grey 
»lue. 


88.061 

7.48;» 

.2)^ 
.6Jd 
.647 
.252 
not  estimated 

1.680 
1.001 


100.000 


0.100 


No.  1061. 
FosMliferoui. 


86.260 
2.587 

.580 
trace. 
.132 
.115 
.116 

9.580 
.730 

100.000 


0.100 


The  limestone  of  the  blue  or  dark-grey  layer  would  prove  the  best  for 
application  to  land ;  because  it  contains  the  most  phosphoric  acid,  potash, 
&c.,  &c. 

*  LAUREL  COUNTY. 

No.  1082 — Carbonate  of  Iron.  ''From  the  land  of  John  Robeson^ 
seven  miles  from  London;  a  mile  and  a  quarter  west  of  the  Crab 
Orchard  road,  on  Gillis^  branch,  a  quarter  of  a  mile  from  the  mouth. 
Layer  eighteen  inches  thick,  in  the  face  of  a  bluff  of  fifty  or  sixty  feel 
of  coarse  grey  sandstone.  Some  distance  under  the  coal  beds  of 
London,  and  just  above  the  upper  part  of  the  millstone  grit.^^ 

A  dense,  dull,  brownish-giey,  fine-granular  ore ;  with  a  white  incrusta- 
tion in  the  fissures ;  and  containing  a  few  small  specks  of  yellow  iron 
pyrites.     Weathered  surfaces  brownish.     Powder  bufi-grey. 
at  212''  F.,  it  lost  0.600  p«r  cent  of  moUtm^w. 
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COMPOSITION,  DIUKD  AT  313^  F. 

Carbonate  of  iron .—  72. 960=335.364  per  cent,  of  iroa. 

Alumina...    1.9'<0 

Carbonate  of  lime 3.180 

Carbonate  of  magnesia  and  loss .  4.759 

Carbonate  of  manganese  .. 1.264 

Phosphoric  acid . l.bb3 

Sulphuric  acid .454 

qI^^ I " I  not  estimated. 

Silex  and  insoluble  silicates ...        13.520 

100.000 

Rich  enough  in  iron  to  be  profitably  smelted,  but  containmg  rather 
more  than  the  usual  proportion  of  phosphoric  acid. 

LEWIS  COUNTY. 

No.  1 083 — Saline  Efflorescence.  Labeled  "  Copperas  from  Devonian 
Black  Slatey  near  David  M^ord'Sy  eight  miles  from  Clarksburg^ 
Lexvis  county^  KyP 

Yellowish-white,  porous,  light  lumps  of  saline  fefflorescence  mixed  with 
small  fi:agments  of  slate. 

COMPOSITION,   DBIU>  AT  213°    P. 

Sulphate  of  alumina  -— - 85.585 

Sulphate  of  iron -  15.653 

Sulphate  of  magnesia 1.000 

Alkaline  sulphates 8.000 

Slate  and  insoluble  portion 1 .000 

Water  and  loss 48.763 

100.000 

This,  if  abundant,  might  be  employed  in  the  manufacture  of  alum ; 
with  Venitian  red  as  an  incidental  product. 

No.  1084 — ^Ferruginous  Limestone.  Labeled  ^Ferruginous  Calcareous 
concretion  in  black  shale^  mouth  of  Salt  Lick  Creeky  Lewis  county y 
Ky.    Base  of  the  stA-carboniferous  formation^ 

A  dull,  umber-colored  mineral ;  imperfectly  laminated.     Not  adhering 
to  the  tongue.     Powder  umber-grey.     Specific  gravity  2.687. 
Dried  at  212°,  it  lost  0.80  per  cent,  of  moisture. 

COMPOSITION,   DKIED  AT  3l3°   F. 

Carbonate  of  lime 43.4S0 

Carbonate  of  magnesia . 15.325 

Carbonate  of  manganese • .- .571 

Carbonate  of  iron - 10.6:J3 

Oxide  of  iron .446 

Alumina « 1.380 

Fhoaphoric  acid - - .IFg 

Sulphuric  acid .l."<2 

Potash . . . . . .56(1 

Soda .325 

Silex  and  insoluble  sUicatet....... .•*..*.«..••.•...•••.......... ....^  S3.38q 

Ofgttd*  MftiiM*  ittid  kwi  •— »....•.. ..........«..^^.  4;fi 
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These  concretions  wouW,  very  probably,  make  very  good  hydraulic 
cement,  if  properly  prepared. 

No,  1085 — ^Yellow  Magnesian  Limestone.  Probably  belonging  to  the 
age  of  the  Upper  Silurian.  Salt  Lick  creeky  four  miles  above  Clarks- 
burg^  Lewis  county ^  Ky. 

A  brownish-bufT,  porous  limestona  Exterior  surfiice  so  soft  as  to  be 
scratched  by  the  nail,  and  fiiU  of  fossil  casts  of  entrochites  and  bi-valve 
shells.  Interior  not  adhering  to  the  tongue,  and  glimmering  with 
numerous  facets  of  yellow-brown  calcareous  spar.  Powder  of  a  grey- 
buff  color. 

Dried  at  212°  F.,  it  lost  0.40  per  cent  of  moisture. 

COMPOSmOIf,  DRIED  AT    213^   F. 

.  Carbonate  of  lime 55.240 

Carbonate  of  magnesia ... .«.  27.820 

Alumina,  and  oxidee  of  iron  and  manganese . . 12.280 

Phosphoric  acid - . .207 

Sulphuric  acid ," .152 

Potash .167 

Soda _ .126 

Silex  and  insoluble  silicates . «.. . 2.5b0 

Water  and  loss .. 1.428 

No.  1086 — Sandstone.    Labeled  ^Soft  Yellow  Rocky  associated  with 
the  Yellow  Magnesian  Limestoncy  at  the  Forks  of  Salt  Lick  creeky 
near  Adam  Bartram^s  farm,  Lewis  county y  KyP 
A  soft  sandstone  of  a  handsome  dark-buif  color.    Adheres  to  the 

tongue.     Scratched  by  the  nail.     After  ignition,  it  is  of  a  brick-red 

color.     Powder  of  a  handsome  buff-color.     Dried  at  212°  F.,  it  lost 

2.10  per  cent,  of  moisture. 

COMPOSITION,  DUKO  AT  212^   F. 

Sand  and  insoluble  silicates.. 90.920 

Alumina,  and  oxides  of  iron  and  manganese ...  ^. . .  5.800 

Lime .. . . trace. 

Magnesia . ... . « .  .732 

Phosphoric  acid . .118 

Sulphuric  acid ... . .200 

Potash . . trace. 

Soda « trace. 

Water,  expelled  at  a  red  heat 2.100 

Loss 1- .130 

100.000 

No.  1087 — Soil.  Labeled  '^Soil  derived  from  the  Yellow  Magnesian 
LimestonCy  under  the  Black  Slate  of  Lewis  county.  From  the  farm 
of  Adam  Bartramy  near  the  forks  of  Salt  Lick.  Growth  white 
poplar y  black  walnut;  red  oak  the  principal  grotvth.^^ 

Dried  soil  of  a  light  grey-brown  color.    Some  fragmfnts  of  yellowish 
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and  brown,  soft  ferruginoas  sandstone  sifled  out  of  it  with  the  coarse 
sdve. 

No.  1088 — Soil.  Labded  ^Virgin  Sailyfrom  the  Hendrick  farm^  on 
Poplar  Ridge;  over  Magnesian  Limestone.  Waters  of  Cabin  creeky 
Lewis  county  J  Ky.  Upper  Silurian^  Primitim  growth^  poplar j 
black  ash,  huck-eye,  and  sugar-tree. 

Dried  soil  of  a  greyish  light  chocolate  color.  A  few  fragments  of 
soft  ferruginous  sandstone^  and  small  ferruginous  concretions,  were  sifted 
out  of  it. 

No.  1089 — Soil.  Labded  ^Same  Soil,  from  an  oldfidd  fifty  to  sixty 
years  in  cultivation,  now  in  wheat,  Hendrick  farm,  Poplar  Ridge, 
Lewis  county,  Ky^'' 

Dried  soil  of  a  light  yellowish-umber  color.  Some  fragments  of 
ferruginous  sandstone  and  iron  gravel  were  sifted  out  of  it 

No.  1090 — Son*.  Labded  ^Svb-rsoilfrom  the  same  oldfidd,  Hendrick 
farm,  Poplar  Ridge,  Lewis  county,  Ky^ 

Dried  soil  of  a  greyish-buff  color.  Contains  rather  more  iron  gravel, 
&c.,  than  the  preceding. 

The  soluble  materials,  extracted  from  one  thousand  grains  of  each  of 
these  soils,  by  digestion  for  a  month  in  water  charged  with  carbonic  acid, 
are  as  fellows: 


Org&nie  and  Tolatile  matters . 

Alumina,  and  oxides  of  iron  and  manganese 

and  phosphates .. 

Carbonate  of  lime .^.- ....... 

Magnesia ..». 

Sulphuric  acid . - - 

Potash.. 

Soda - - 

Silica . .. - 

Loss 

Soluble  extract,  dried  at  313^  F.,  (grains) 


No.  1087. 

No.  1088. 

No.  1089. 

Tel.  mag. 
lira*t.  soil. 

Virgin  so  . 

Soil  of  old 

field. 

0.C33 

0.820 

0.733 

.361 

.100 

.413 

.030 

.930 

1.247 

.096 

.245 

.194 

.028 

.022 

.048 

.067 

.137 

.033 

.048 

.024 

.068 

.181 

.197 

.200 

.389 

.175 

1.833 

2.650 

2.936 

No.  1090. 
Sub-soil. 


0. 


.173 
.730 
.903 
.028 
.023 
.049 
.300 


1.696 
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The  composition  of  these  four  soils,  dried  at  400°  F.,  is  as  follows : 


Organic  and  Tolatilt  mattera. 

Alumina 

Oxide  of  iron - 

Carbonate  of  lime ... 

Magnesia 

Brown  oxide  of  manganese. 

Phosphoric  acid . . . 

Sulphuric  acid 

Potash. 

Soda _-. 

Sand  and  insoluble  silicates  . 
Loss 


..1 


Total 

Moisture,  lost  at  400®  F... 


No.  1087. 

No.  1088. 

No.  10  9. 

No.  1090. 

Yel.  mag. 

Virgin  soil 

Old  field 

Sub-soil. 

Hm*t  soil. 

Hendrick's. 

soil. 

4.B09 

5.915 

4.613 

4.403 

2.595 

1.8€5 

1.990 

4.640 

4.485 

2.340 

3.510 

3.585 

.221 

.245 

.195 

.230 

.542 

.426 

.426 

.475 

.220 

.045 

.120 

.045 

.112 

.144 

.118 

.062 

.045 

.0.50 

.042 

.011 

.338 

.159 

.130 

.195 

.050 

.005 

•   .063 

..127 

86.495 

88.295 

87.470 

87.120 

.088 

.511 

1.323 

100.000 

100.000 

100.000 

100.896 

2.065 

2.125 

1.850 

1.825 

LINCOLN  COUNTY. 

No.  1091 — Mineral  Water.  Labeled  ^Sidphur  Watery  sent  by  Mr. 
A.  Mi  BacoUj  from  the  place  of  Mr.  Stanton  PoUardy  on  his  premises, 
direcUy  in  front  of  his  home  ;  within  three  rods  of  the  turnpike  lead- 
ing from  Crab  Ordiard  to  Lancaster :  about  a  mile  and  an  eighth 
from  Crab  Orchard.  Found  by  boring  seven  feet  in  the  rock,  which 
is  grey  limestone.  Surface  of  the  rock  six  feet  below  the  general  sur^ 
face.  Well  thirteen  feet  deep.  The  water  is  brought  up  by  a  pump. 
Lincoln  county,  KyT 

The  sulphuretted  hydroge^i  gas  contained  in  this  water  having  been 
mainly  decomposed  by  carriage,  was  not  estimated ;  nor  was  the  carbonic 
acid  gas,  which  it  contains  in  notable  proportion. 

SALINE  CONTENTS  OP   lOOO  GRAINS   OP  THIS  WATER. 

cltrroftli-e^iv::::::::::::::::::::::    ":!49 1  «'«"<»  ^  --""o-  "^  ""^o-''  -'^- 

Chloride  of  sodium... 692 

Chloride  of  potassium .022 

Chloride  of  magnesium , .122 

Carbonate  of  soda .018 

Sulphate  of  lime . a  trace. 

Sulphate  of  poUsh... .065 

SUica .016 

1.220  grains. 

This  appears  to  be  a  pleasant  weak  salt-sulphur  water. 
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LIVINGSTON  COUNTY. 

OzKOBO   (formcrlt  Hopkwkll)    Furnace  Ores,  Slag,  Piq   Iron,  &c.    (Procured   bt   Mr. 

John  Bartlett.) 

No.  1092 — LiMONTTE.     Labeled  ''Brown  Ore^  Ozeoro  Furnace,  {for- 
merly Hopewell  Furnace,)  Livingston  county,  KyP 

A  dense,  dark-brown  limonite,  in  irr^ular  layers,  inerusted  with  yel- 
low and  reddish  colors.     Powder  of  a  yellow-brown  color. 

No.  1093 — LmoNTTE.     Labeled  ''Pot  Ore,  Ozeoro  Furnace,  ^c,  4*c." 

A  flattened  geode  of  dense,  brown  limonite,  inerusted  with  yellowish 
ochreous  ore.    Powder  of  a  yellow-brown  color. 

COMPOMTION   OP  THESE  TWO  ORES,  DRIED  AT  212°    P. 


Oxide  of  Iron 

Alnmioa 

Lime 

Magnesia '. 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulpharicacid 

Potash. — 

Soda 

Silex  and  insoluble  silicates. 

Combined  water 

Loss 


No.  1092. 
Brown  ore. 


Total 


Percentage  of  iron 

Moistare,  lost  at  212®  F.. 


78.310 
.780 

a  trace. 
.850 
.684 
.630 
.166 
.154 
.242 
6.480 

11.800 


100.096 


No.  1093. 
Pot  ore. 


76.340 
.180 
trace. 
.850 
.884 
.438 

a  trace. 
.126 

a  trace. 
e.780 

11.900 
.502 

100.000 


54.840 


53.463 


0.900 


These  ores  resemble  each  other  a  good  deal  in  composition,  but  the 
"pot  ore"  is  rather  the  purer.     Both  are  very  good. 

No.  1094 — ^Limestone.    Labeled  "Blue  Limestone  used  as  a  flux  at 
Ozeoro  Furnace,  Livingston  county,  Ky^ 

A  dark-grey,  fine-granular  limestone ;  sparkling  with  small  facets  of 
calc.  spar.    Giving  a  bituminous  odor  when  hammered. 

26 
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COMPOBITIO?!,   MtnCD  AT  213^   F. 

Carboniiteoflime— 91.680=51.447  Umt. 

Cirbonate  of  magnesia . . 3.168 

Alumina,  and  oxides  of  iron  and  manganese .284 

Phosplioric  acid . . » . . — .... — •  a  trace. 

Sulphuric  acid — —  .372 

Potash .224 

Soda 024 

Silex  and  insoluble  ailicates . ........ — ... 4.280 

100.032 

Dried  at  212°,  it  lost  0.20  per  cent  of  moisiure. 

With  the  exception  of  its  0.372  per  cent  of  sulphuric  acid,  this  is 
quite  a  pure  limestone.  This,  however,  does  not  appear  to  injure  the 
iron  made  with  it 

No.  1 095 — Sandstone.     Labeled  "  ffearth-stone  from  lUinois.     Used 
at  Ozearo  FumacCy  Livingston  county^  KyP 

A  reddish-grey  sandstone,  composed  of  clear  grains  of  quartz,  more 
or  less  rounded,  mixed  with  oxide  of  iron  and  small  scales  of  mica. 

COMPOSITION,  DUXD  AT  212^    P. 

Sand  and  insoluble  silicates .......  93.280 

Alumina,  and  oxides  of  iron  and  manganese. .... 3.360 

Lime . - a  trace. 

Magnesia . .513 

Phosphoric  acid........4... — . a  trace. 

Sulphuric  acid . .132 

Pota»h —  .193 

Soda - .- .050 

Water,  expelled  at  a  red  beat 2.100 

Lofs - - - .372 

100.000 

This  is  quite  a  refractory  sandstone. 
No.  1096 — Pig  Iron.    Labeled  ^  Grey  Iron,  from  Ozeoro  Furnace, 

A  moderately  coarse-grained  grey  iron,  with  brilliant  specular  scaly 
grains.  Small  fragments  extend  a  little  under  the  hammer,  hut  soon 
break  to  pieces.    Yields  easily  to  the  file. 

No.  1097 — ^Pia  Iron.    Labeled  ^^  Lively  Grey  Iron,  Ozeoro  Furnace^ 

A  little  finer-grained,  and  a  little  lighter  colored  specular  grey  iron 
than  the  preceding.  Yields  easily  to  the  file,  and  flattens  a  little  under 
tbe  hammer. 


^ 
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No.  1098 — ^PiG  Iron.    Labeled  "  Close  {Hard)  Iron,  Ozeoro  Furnace, 

A  very  fine-grained  light-grey  iron ;  yields  with  some  difficulty  to  the 
file;  flattens  a  little  under  the  hammer. 


COMPOSITION  OP  THESE  THREE  SAMPLES  OF  IRON. 


Iron  .-- 

Graphite 

Combined  carbon. 

Mmganeae .. 

Silicon 

Slag 

Aluminum 

Calcium 

Magnesium .. 

Potassium 

Sodium .... 

Phosphorus 

Sulphur 

Loss 


Total. 


Total  carbon... 
Specific  g:ravity. 


No  1096. 

No.  1097. 

No.  1098. 

Grey  iron. 

Lively  grey 
iron. 

1 

;  Close  iron. 

91.714 

92.548 

93.459 

2.624 

2.524 

1.9b4 

1.700 

1.300 

2.360 

.634 

.417 

.201 

1.796 

1  .b53 

.892 

.244 

.3^4 

.184 

.063 

.095 

.202 

trace. 

trace. 

trace. 

.263 

.222 

.165 

.089 

.ti92 

.096 

.012 

trace. 

.OOf 

.755 

.671 

.503 

.053 

.061 

.071 

.053 

100.000 

100.247 

100.133 

4.324 

3.904  : 

4.. 344 

7.0291  I      7.0824  :        7.3950 


No.  1099 — Iron  Furnace  Slag.    Labeled  ^  Cinder  from  the  Grey  Iron, 
Ozcoro  Furnace,  Livingston  county,  Ky,^^ 

Perfectly  vitrified ;  of  a  handsome  smoky-purple  color,  streaked  with 
lighter  shades  of  greyish-blue.  Transparent  in  the  iliin  edges.  Before 
the  blow-pipe,  it  melts  readily  into  a  whitish,  blebby  globule. 

No.  1100 — ^Iron  Furnace  Slag.    Labded^' Cinder  from  ihe  Lively 
Grey  Iron,  Ozeoro  Furnace,  4*c." 

Dark  bottle-green ;  perfectly  vitrified,  with  some  streaks  of  light  grey* 
blue.  Transparent  on  the  thin  edges.  Before  the  blow-pipe  fuses  into 
a  bottle-green  globule  without  frothing.  Not  quite  as  fusible  as  the  pre- 
ceding. 

No.  1101 — Iron  Furnace  Slag.    Leaded  ^^  Cinder  from  the  Close 
{Hard)  Iron,  Oseoro  Furnace,  4*c." 

Olive-grey  with  streaks  of  bluish ;  filled  with  small  air-bubblec^  and 
involving  graphite  and  lumps  of  whitish  material,  probably  obert 
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TransIuGent  on  the  thin  edges.    Before  the  blow-pipe,  it  is  less  fusible 
than  the  preceding ;  melting  into  a  blebby  globule. 

COMPOSITION  OP  THESE  THREE  SAMPLES  OP  *'  CINDEE.'* 


Silica .. 

Alamina 

Lime 

Magnesia . 

Protoxide  of  iron 

Protoxide  of  manganese 

Potash 

Soda --- 


No.  1099. 

Cinder  from  the 

grey  iron. 


Total 


Proportion  of  the  oxygen  in  the, 
bases    to  the    oxygen   in    the>  As 
silica 


62.580 
7.380 

25.465 
1.244 

.882 

.539 

1.313 

.905 


No.  1100 
Cinder  from  lively 
grey  iron. 


63.380 

8.960 

20.751 

1.462 

3.456 

.450 

1.649 

.207 


100.308 


100.315 


11.959:32.493 

or 

1:2.717 


11.881:32.909 
or 
1  : 2.790 


No.  1101. 

Cinder  from  the 

close  iron. 


63.380 

9.560 

19.461 

2.543 

2.914 

.487 

1.680 

.202 


100.227 


12.074:32.909 
or 
1:2.725 


The  presence  of  sulphur  and  phosphorus  in  these  slags  was  not  verified 
although  they  are  no  doubt  present.  It  will  be  seen,  in  these  analyses, 
how  deficiency  of  lime  in  the  flux  tends  to  the  formation  of  white  iron, 
and  a  bottle-green  cinder ;  and  how  an  excess  of  protoxide  of  iron  sup- 
plies to  some  extent  the  deficiency  of  the  lime  in  the  flux. 

LYON  COUNTY. 

Mammoth  Furnace  Ores,  Pig  Iron,  Slag,  Limestone,  &e.    Obtained  bt  Mr.  John  Bartlett. 
t 

No.  1102 — LiMONiTE.     Labeled  ''Brotvn  Ore^  (bed  A,)  within  half  a 
mile  of  Mammoth  Furnace,  Lyon  county,  Ky^ 

A  dense,  dark-brown  limonite,  in  pretty  thick  irregular  layers ;  not 
adhering  to  the  tongue ;  involving  small  irr^ular  cavities,  and  incrusted 
with  yellowish  and  reddish  ochreous  ore.  Powder  of  a  yellow-brown 
color. 

No.  1103 — ^LxMONTTE.     Labeled  ^ Brown  Ore,  {bed  B,)  Mammoth  Fur- 
nace, 4*c." 

Resembles  the  last ;  rather  darker  colored  in  the  dense  layers.  Pow- 
der yellowish-brown. 

No.  1104 — ^LiMONiTE.     Labeled  ''Brown  Ore,  (bed  C,)  Mammoth  Fur- 
nace, 4v." 
A  dense,  dark-brown  limonite ;  not  adhering  to  the  tongue ;  portions 

of  the  surface  presenting  a  glazed  appearance,  almost  black;  sur&ce 
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generally  covered  with  cinnamon-colored  ochreous   ore.    Powder  of 
a  yellowish-brown  color. 

No.  1105 — LiMONTTE.     Labeled  '^ Brown  Ore^  {led  i?,)  Mammoth  Fur- 
nace,  4*c." 

The  specimen  is  a  large  mass  of  dense,  dark-brown  limonite;  not 
adhering  to  the  tongue ;  incrusted  with  greyish-salmon  colored  and  red- 
dish ochreous  material.    Powder  yellowish-brown. 

No.  1106 — Limonite.     Labeled  ^^ Brown  Ore,  {bed  JEy)  Mammoth  Fur- 
nace^ ^c.y  4*^." 

A  dense,  dark-brown  limonite ;  not  adhering  to  the  tongue ;  in  irreg- 
ular layers,  covered  with  greyish-buff  ochreous  material.  Powder  yd- 
lowish-brown.     Specific  gravity  4.2425. 

No.  1107 — Limonite.     Labeled  '^Honey-comb  Ore^  not  worked  at  pres- 
ent    Mammoth  Furnace^  4*c." 

A  porous  (or  cellular)  mass  made  up  of  very  thin  layers  of  dense 
dark-brown  limonite,  with  irregular  small  cavities  between  them,  incrust- 
ed with  reddish  and  yellowish  and  grey-buff  ochreous  material.  Powder 
yellowish-brown. 

No.  1108 — Limonite.     Labeled  ^ Brown  Ore^  {No.  11,)  from  a  bed  not 
worked  at  present^  Mammoth  Furnace^  ^c,  4*c." 

A  dense,  dark-brown  limonite  in  thick  layers;  not  adhering  to  the 
tongue ;  including  very  small  flattened  cavities ;  some  of  which  are  lined 
with  small  white  quartz  crystals.  Exterior  covered  with  brownish  and 
yellowish  ochreous  ore.    Powder  brownish  yellow. 
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COMPOSmON  < 

[>r  THESE  SEVEN   LIMOICITES,  DRIED  AT  212® 

r. 

No.  1102. 

Brown  ore 

Bed  A. 

No.  1103 

Brown  ore 

BedB. 

No.  1104. 

Brown  ore 

BedC. 

No.  1105. 

Brown  ore 

BedD. 

No.  1106. 

Brown  ore 

BedE. 

No.  1107. 
Honey- 
comb ore. 

No.  1108. 

Brown  ore 

No.  11. 

Oxide  of  iron 

Atumina  .....->--- 

78.000 

.480 

trace. 

.407 

1.084 
.758 
.097 
.424 
.120 

9.4F0 
10.820 

74.547 

l.ObO 

trace. 

.479 

.280 
1.399 
.1.32 
.251 
.207 

10.680 
11.100 

76.425 

.440 

trace. 

.441 

.380 
.615 
.132 
.143 
.145 

10.980 
11.100 

64.433 

.880 

trace. 

.446 

.180 
.807 
.200 
.135 
.016 

23.920 
9.700 

72.356 

.480 

trace. 

.443 

.480 
.5(12 
.097 
.328 
.255 

13.480 

11.3(K) 

.279 

64.269 

.580 

trace. 

.479 

.680 
.871 
.180 
.251 
.002 

21.880 

10.500 

.308 

76.880 
1.130 

Ume        -......-•. 

trace. 

Mafirnesia    __.._... 

.795 

Brown  oxide  of  man- 
ganese ........-- 

i.oeo 

Phosphoric  acid 

Sulphuric  acid 

Potash ----- 

.887 
.098 
.502 

Soda    

.109 

Si  lex  and*  insoluble 
silicatec ..-.— 

6.680 

Combined  water 

Los3...^.---— ---- 

11.700 
.139 

Total 

101.670 

100.155 

100.801 

100.717 

100.000 

100.000 

100.000 

Percentage  of  iron  - 

54.622 

52.206 

53.523 

45.123 

51.022 

44.939 

53.840 

Moisture,     lost     at 
212®  F 

0.700 

0.700 

0.600 

0.600 

0.700 

1.000 

0.900 

A  comparison  of  the  various  Mammoth  furnace  ores  can  easily  be 
made  in  the  forgoing  table.  From  the  considerable  propaiiion  of  phos- 
phoric acid  and  the  small  amount  of  alumina  present  in  these,  generally, 
it  is  probable  that  the  use  of  pure  clay,  or  other  argillaceous  material, 
with  the  flux,  ^ with  more  lime  than  is  generally  employed  here,  would 
improve  the  quality  of  the  iron  made  at  this  furnace;  by  removing 
some  of  the  phosphoric  acid,  and  thus  making  the  iron  purer  and  more 
tough. 

No.  1108  (a) — Limestone.     Labeled  '^  Limestone  used  as  a  flux  at 

Mammoth  Furnace,  Lyon  countyy  Ky.^^ 

A  dark-grey,  or  lead-colored  fossiliferous  limestone,  presenting  numer- 
ous shining  facets  of  calc.  spar.  Gives  out  a  bituminous  odor  when 
hammered.    Powder  of  a  light-grey  color. 

Dried  at  212°,  it  lost  0.140  per  cent,  oi  moisture. 

COMPOSITION,  DRIED   AT  212®    F. 

Carbonate  of  lime - - 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese 

Phosphoric  acid 

Sulphuric  acid 

>  not  estimated. 


86.380=54.084  limt. 
.542 
1.960 
.002 

.887 


Potash 

Soda 

Silex  and  insoluble  silicates 
Organic  matter  and  loas  ... 


8.680 
1.549 


100.000 

ill  <<_      u 
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The  only  objection  to  the  use  of  this  limestone  as  a  flux  is  in  the  con- 
sidemble  proportion  of  sulphui-ic  acid  which  it  coatains.  This,  however, 
is  not  likely  to  leave  the  limestone,  to  contaminate  the  iron  with  its  sul- 
phur, when  an  excess  of  lime  is  present. 

No.  1109 — Pig  Iron.     Labeled  ''Grey  Iran.    Foundry  Iron^  {cold 
blasty)  Mammoth  Furnace,  4*c." 

A  moderately  fine-grained  dark-grey  iron.  Small  fragments  extend 
a  little  under  the  hammer ;  but  soon  break  to  pieces.  Yields  to  the 
fila 

No.  1110 — Pig  Iron.     Labeled  ''Lively  Grey  Iron.    {Sharp  Iron.) 
Cold  blast,  Mammoth  Furnace,  4*c." 

Finer-gniined ;  lighter  colored,  and  less  tough  than  the  preceding. 
Yields  to  the  file. 

No.  1111 — ^PiG  Iron.     Labeled  "  White  Iron,  {cold  blast,)  Mammoth 
Furnace,  4*c. ;  very  little  madc.^* 

Hard,  white:  small  fragments  breaking  under  the  hammer  with 
scarcely  any  flattening.  Homogeneous  on  the  fractured  surface ;  with 
the  appearance  of  confused  radiated  bladed  crystallization  from  the 
lower  portion  of  the  pig  to  the  upper  surface.  Too  hard  to  be  filed. 
Dissolves  in  acids,  and  by  means  of  iodine,  with  great  difficulty. 

OOMPOSmOlf  OP  TUVSK  THRVE  SAMPLES  OF   PJO  IRON. 


Iron . 

Graphite - -  — 

Combined  carbon...... . ..... 

Manganese  . . .. ..... ... 

Silicon . 

Sla^ 

Aluminum • . 

CHicium • ..... . . 

Magnesium . 

Potajvium ................ ... 

Sodium . .* . 

Phosphorus  .. . ., 

Sulphur . .... ......._.-..- 

Total 

Total  carbon-.-..*...,.. ........  ...... 

■  ■——.— 1.11—1..  ,  I       — .— i..,      !■■   »■     H     I    I  ■■   I     I    ■   « 


No.  1109. 

No.  1110. 

Grey  iron. 

lively  grey 

iron. 

93.096 

92.464 

2.660 

2.800 

1.140 

1.500 

.421 

.233 

1.681 

1.104 

.3^'4 

.384 

.255 

.2<'l 

a  tr  >  ce. 

trace. 

.2^2 

.1^9 

.064 

.080 

.070 

.145 

.781 

1.065 

.080 

.080 

100.904 

100.245 

3.800 

4.300 

6.8539 

7.0376 

No.  nil. 

White  iron. 

93.251 

none. 

4.500 
.276 
.094 
.484 
.095 

trace. 
.228 
.134 
.135 

1.346 
.080 

100.623 

4.500 

7.4097 


208 


CHIBIICAL  REPORT  OF  QBOLOGICAL  8URTE7. 


No.  1112 — Iron  Furnace  Slag.    Labeled  ^'Shg  from  the  Grey  Irotiy 
Mammoth  Fumacey  4*c" 

A  pretty  fusible  slag;  varying  from  dark,  smoky  blue,  without 
vesicles,  to  greyish-green,  filled  with  small  air-bubbles. 

No.  1113 — Iron  Furnace  Slag.    Labeled  ^ Slag  from  the  Lively  Grey 
Iroriy  Mammoth  Furnace^  4*c." 

Varying,  from  compact,  dark,  smoky-blue  and  bottle-green,  to  vesica- 
far,  of  light  greenish-blue  and  olive-grey  colors.  Moderately  fusible 
before  the  blow-pipe ;  the  bluish  into  a  light  bottle-green  glass,  and  the 
oUve-grey  into  a  white  vesicular  globule. 

No.  1114 — Iron  Furnace  Slag.    Labeled  ^ Slag  from  the  White  Irorij 
Mammoth  Furnace,  ^c." 

A  grey-green,  opake,  vesicular  slag ;  involving  unbumt  charcoal  and 
metalic  iron.     Moderately  fusible. 


COMPOSITION   OF    THE8X  THREE  SLAGS. 


Silica . 

Alumiaa ... 

Lime ........ 

Magnesia 

Protoxide  of  iron 

Protoxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potash- 

Soda 

Loss 


Total. 


Proportion  of  the  oxygen  in  thej 
bases    to  the    oxygen    in   the^  As 
silica 


No,  1112. 

Slag  from  the 

grey  iron. 


No.  1113. 

Slag  from  the 

lively  grey  iron. 


64.880 

3.98() 

22.772 

1.358 

3.?58 

.446 

not  estimated. 

.2i?9 

1.854 

.375 

.788 


100.000 


10.108:33.687 
or 
1:3.332 


65.080 

8.U40 

20.190 

.877 

4.158 

.541 

.290 

1.^98 

.365 


100.939 


11.217:33.791 

or 

1:3.012 


No.  1114. 

Slag  from  the 

white  iron. 


60.280 

5.b00 

13.28t 

.948 
16.525 

.651 

.324 

1.676 

.397 

.111 


100.000 


11.065:31.299 
or 
1:2.828 


The  composition  of  these  slags  approaches  to  that  of  a  tri-silicate  ;  that 
is,  the  oxygen  in  the  bases,  lime,  magnesia,  alumina,  &c.,  &c.,  is  only  about 
one  third  of  that  contained  in  the  silica.  The  iron  would  be  purer  if 
enough  lime  and  some  pure  aluminous  material  were  added  to  make  the 
slag  a  bi'Silicate.  A  great  deficiency  of  lime  is  to  be  observed  in  the 
slag  from  the  white  iron ;  which  caused  the  production  of  that  kind  of 
metal,  is  well  as  the  loss  of  more  than  sixteen  per  cent,  of  protoxide  of  ^ 


CHEHICAL  REPORT  OF  QEOLOGICAL  SURVET.  209 

iron  in  the  cinder.    With  the  use  of  more  lime  there  would  be  less  I0S9 
of  iron  in  the  slag. 

Ore,  PiQ  Iron,  Slaq,  &c.,  from  Kelly  &  Co.'s  Iron  Works,  (Suwannee  Furnace,)  Lyoji 

COUNTY,  Ky.    Obtained  by  Mr.  John  Bartlett. 

No.  1115 — ^LiMONiTE.  Labeled  ^'Iron  Ore  from  Iron  Mountain  BanJcj 
three  miles  ivest  of  the  furnace,  Keilj  ^  Coh  Iron  Works,  {Suwannee 
Furnace^  Lyon  county,  KyT 

A  dense,  very  dark-brown  limonite ;  not  adhering  to  the  tongue.  A 
portion  presenting  shining  mamillary  concretions,  with  a  brilliant  semi- 
crystalline  fracture.    Powder  dark,  dull  Spanish-brown  color. 

Dried  at  212°,  it  lost  0.90  per  cent.  o(  moisture. 

composition,  dried  at  212®  f. 

Oxide  of  iron  _ 83.637»59.973  percent.of  iroa. 

Alumina .5b'0 

L'me a  trace. 

Mignesia -  — .- -  — — --«-  .690 

Bi-ovrn  oxideof  manganese 1.280 

Phosphoric  acid — 1.143 

Sulphuric  acid « —  .306 

Pjtish - .463 

Soda 195 

Silex  and  insoluble  silicates. . ... 4.4d0 

Combined  water 5.900 

100.674 

This  ore  contains  a  little  proto^de  of  iron. 

No.  1116  —  Limestone.  Labeled  ^^  Limestone  from  Baker  Spring 
quarry,  two  miles  from  the  furnace,  used  as  a  flux  at  Suwannee 
Furnace,  {KeUy  4'  Co's,)  Lyon  county,  Ky^ 

A  dark,  umber-grey  limestone;  showing  on  the  fractured  sur&oe 
shining  crystalline  &cets  of  calc.  spar.  Gives  a  bituminous  odor  when 
hammered.    Powder  of  a  light-grey  color. 

Dried  at  212°  F.,  it  lost  0.200  per  cent,  oi  moisture. 

COMPOSITION,  DKIED  AT  212®    F. 

Carbonate  of  lime . 73.580=841.29  per  c«&t.  of  Um«. 

Carbonate  of  ma&cnesia . — •  17.4^5 

Alumina,  and  oxides  of  iron  and  manganese .  2.240 

Phosphoric  acid . - . .079 

Sulphuric  acid ... . .558 

1°^^** II' "i  notestimated. 

Silex  and  iMSubiriiiii"<»t«!IIIII^  4.880 

Lou  .............•........-.•...•••.....—...•..         i.ns 


27 


lUU.UtH) 

! 
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No.  1117 — Sandstone.    ''Used  for  Hearth'StonCy  at  Suwannee  Furnace^ 
brought  from  Casef/vtUe,  Union  county ^  Ky^ 

A  friable,  light-grey  sandstone.  Some  yelloTvish  ferruginous  bands  in 
parts.  Under  the  lens,  it  appears  made  up  of  small  clear  rounded 
quartz  grains,  with  no  cement.  Some  few  small  black  specks,  and  minute 
scales  of  mica  in  it,  and  some  of  the  grains  are  discolored  with  oxide  of 
hron. 

COMPOSITION,  DRIKD  AT  212®  F. 

Sftnd  and  insoluble  silicates 98.080 

Alumina,  and  oxides  of  iron  and  manganese . . .440 

Lime ....... .... . ... — ................ — ............. — .  a  trace. 

M.ignesia . . .466 

Phosphoric  acid ... — -  a  trace. 

Sulphuric  acid - -. .  .1166 

Potish S28 

Soda - -  .255 

Water,  expelled  at  a  red  heat..... .... . ..... .......  .600 

100.235 


Quite  a  refractory  sandstone;  well  suited  for  hearth-stones. 

No.  1118 — Iron  Furnace  Slag.    Labeled  ''Slag  from  Suwannee  Fur- 
nace^  Lyon  countyj  Ky^ 

Varying  from  bottle-green  and  bluish,  deme  slag,  to  vesicular^  light 
greenish-grey.  Quite  fusible  before  the  blow-pipe,  into  a  light  bottle- 
green  glass. 

coMPosrnoH : 

Silica 61.180                   ConUining  oxvgcn  31 .766 

Alumina. 5.360 2.515 

Lime 23.333 6.6:J5 

Magnesia 1.071 428 

Protoxide  of  iron 4.410 _.  .978 

Protoxide  of  manganese. .bid ....  .206 

Phosphoric  acid  not  estimated,  (some  present.) 

Sulphuric  acid ... ... . .269 

Potash. 1.661 281 

Soda .176 045 


Loss 1.702  11.088 


100.000 

The  oxygen  in  the  bases  is  to  that  in  the  silica,  as . 11.088  is  to  31 .766 

or  as . .. Lis  to   2.b66 

This  slag  is  very  nearly  a  tri-silicate.  By  the  use  of  more  lime  to 
bring  it  to  the  condition  of  bi-silicate,  the  quality  of  the  iron  would 
doubtless  be  improved. 

No.  1119 — Pig  Iron.    Labeled  "Very  Grey  Iron,  Suwannee  Furnace , 
Kelly  4*  Co,,  Lyon  county,  Ky^'^ 

A  very  fine-grained  grey  iron.  Small  fragments  flatten  a  little 
under  theliammer,  but  soon  break  to  pieces.    Yields  to  the  fila 
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No- 1120 — Pig  Iron.     Lahded  ''Pig  Iron^  {Grey^  No.  2,)  from 
Smvannee  Furnace^  4*c." 

Finer  grained  than  the  preceding,  (very  fine  grained,)  and  a  little 
darker  colored.  Appears  to  be  a  little  harder  and  tougher  than  that. 
Yields  to  the  file. 

No.  1121 — Pig  Iron.     Labeled  "White  Iron,  {No.  i^  from  Suwannee 
Furnace,  ^*c.     Refined  in  the  Hearth  of  the  Furnace.^'' 

Very  hard,  brittle,  white  iron ;  presenting  a  confused  bladed  crystal- 
line appearance  on  the  fi-actured  surface.  About  the  color  of  impure 
nickel. 

This  was  refined  by  Kelly^s  method,  in  which  Bessemer's  process  for 
the  purification  of  iron  seems  to  have  been  measurably  anticipated,  viz : 
by  dipping  the  tuyere  into  the  melted  metal  in  the  hearth  of  the  furnace 
and  forcing  the  cold  blast  through  it. 

COMPOSITION  OF  THV8E  THREE   SAMPLES  OF  PIG  IRON. 


Iron 

'Graphite 

C<»rabiiicd  c»rbon. 

Maiipinese 

Silicon 

Sla- 

Aluminum 

Crt'cium_  .. 

Mij::nej«ium 

PotisVium 

Sodium 

Pho-jph  irus 

Sulphur 

Loss 


Total. 


Total  carbon... 
Specific  gravity. 


No.  1119. 

Very  grey 

iron. 


92.414 

2.644 

2.4.^0 

.201 

i.yriO 
.:f-4 

.224 
a  trice. 
.2ftW 
.090 
.102 
.192 
.100 


101.021 


5.100 


6.9692 


No.  1120. 

Grey  iron 

No.  2. 


No.  1121. 

White  iron 

(refined.) 


92.560 

2.H24 

1.876 

.273 

.4*4 

.i:n 

trace. 

.419 

.086 

.014 

.321 

.149 


100.000 


4.700 


6.9238 


94.. 138 

.984» 

3.000 

.139 

MIS 

none. 

.o;>5 

trace. 

.:j25 

.102 

.057 

.3^7 

.l.'S2 

.(56 


100.000 

"~3T9ei 


7.6075 


MADISON  COUNTY. 

No.  1122 — Clay.     Labeled  ''Potters'   Clay,  near   Waco,  used  for 
making  Stone-ware,  Madison  county,  Ky^ 

Of  a  yellowish-grey  color.     Portions  colored  dark  yellowish  with 
oxide  of  iron.     Does  not  darken  much  in  color  on  burning.     Before 


*  Allkaogh  stated  m  ^nvMi»  thii  wm  a  Wowniah  carboaaoeoui  matariaL 
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the  blow-pipe  it  fuses  on  the  edges.    Dried  at  212''  F^  it  lost  2.86  per 
cent,  of  moisture. 

COMPOSITION,  DKIRD  AT  212®   F. ' 

Silica — r 62.5S0 

Alumina 21  .«80 

Oxide  of  irun —      4.7aO 

Lime ,— a  truce. 

Magnesiii : -. — 1 .276 

BrowQ  oxide  of  manganese . ..... a  trace. 

PbO!>phoric  acid .... . ...no(  estim:ited. 

Sulphuric  acid . . -- . - ......         .234 

Poush 2.607 

Soda 5«0 

Water  expelled  at  a  red  heal . . 6.140 

100.097 

Its  considerable  proportion  of  oxide  of  iron  communicates  its  peculiar 
color  to  the  ware  made  from  this  clay. 

No.  112  3 — ^Ldiestone.  Labeled  ^'Magne^an  Limestone  ;  a  good  luild- 
ing  stone  ;  from  Mr.  Covington^ s  farm^  at  EUiston^  Madison  county ^ 
Ky.j  {where  the  red-hud  soil  was  collected^) 

A  dull,  dark,  buff-grey,  fine-granular  rock.  Powder  light  grey-buff 
color.    Specific  gravity  2.6912. 

Dried  at  212°  F.,  it  lost  0.20  per  cent,  of  moisture. 

COMPOSmON,  DRIVD  AT  2l2^   F. 

Carbonate  of  lime ^ .,    49.320 

Carbonate  of  magnesia 30.729 

Alnminn;  and  oxides  of  iron  and  manganese . 2.960 

Phosphoric  acid . .271 

Sulphuric  acid ^ .509 

Potash.— 374 

Soda - <*58 

Silex  and  insoluble  silicates . 14.160 

Loss 1.599 

100.000 

This  deserves  trial  as  a  hydraulic  limestone ;  although  the  proportion 
of  silex  which  it  contains  is  not  as  great  as  is  found  in  the  best  water 
lime  fi:om  the  Falls  of  the  Ohio. 

No.  1124 — Shale.     Labeled  ''Black  Shale^  on  the  flats  of  Madison 
county^  Ky.^  where  the  soil  was  collected  on  the  slack  lands^ 
Sbile  of  a  dull  dark  color,  nearly  black ;  irregularly  laminated.    Does 

not  adhere  to  the  tongue.    Easily  broken.    Powder  of  a  dark  mouso- 

color. 

Dried  at  212""  F.,  it  lost  0.90  per  oeni  of  moisUsr^. 


CHEMICAL  REPORT  OF  GEOLOGICAL  SURVET.  218 

COMPOSITION,  DRIED  AT  212®   F. 

Sind  and  insoluble  silicates G3.120 

Alumini,  an  I  oxiiles  of  iron  and  miinganese 8.563 

Carbjtiate  of  lime - 11 .  IbO 

Mignesa. 2Ji:U 

Fhosplioi'»c  acid .14  J 

Sulphuric  acid 1 .65:j=0.673  sulphur. 

Potadh 1.3b3 

boda - 

Bitumiiious  matter  aud  water .. 12.000 

1U».(i5:J 

No.  1125 — Soil.  Labeled  ^'Virgin  Soil  derived  from  the  Black  Devo- 
nian  Slate;  taken  from  the  level  tract  of  land  about  half  way  between 
Elliston  and  Ridimond^  Madison  county,  KyT 

Dried  soil  of  a  light  chocolate  grey  color.  Sifted  out  of  it  about  one 
third  of  its  weight  of  iron  gravel,  or  small  ferruginous  concretions  and 
fragments  of  soft  ferruginous  sfiudstone.     (See  next  number.) 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gjive  up  more  than  a  grain  and  a  half 
of  brownish  extract,  dried  at  212'^  F,,  which  had  the  following 

COMPOSITION,  VIZ  : 

Organic  and  volatile  matters 0.617 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates ._  .080 

Carbonate  of  lime .41i7 

Migiiesia .133 

Sulphuric  acid .OlH 

Potash .075 

S.)di not  estimated. 

Silica .245 

Loss - —  .068 

Extract,  drfed  at  21 2<>  F 1.7^3  grains. 

The  air-dried  soil  lost  2.450  per  ceni  of  moisture  at  400°  F.,  and 
has  the  following 

COMPOSITION  : 

Organic  and  rolatile  matters 6.125 

Alumina - - 2.215 

Oxide  of  iron -— .        Il.(il5 

Carbonate  of  lime .095 

Magnesia ,3r5 

Brown  oxide  of  manganese  . '—  - not  estimated. 

Phojtpiuric  acid .   .^71 

Sulphuric  acid not  estimated. 

Potash .lai 

Soda -, .0:i9 

Sand  and  insoluble  silicates « -.. 79.270 

Loss — ..—  ... . * .464 

1(10. 000 

This  soil  contains  a  large  proportion  of  oxide  of  iron ;  but  is  not 
remarkably  rich.    The  iron  gravel  contained  in  it  gave  the  ibllowing 
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COMPOSITION. 

AluTTiina,  and  oxides  of  iron  and  manganese « ....        53.240 

Crtrbonateof  lime — ii-— - .OrtO 

M  ignesiai -. . .400 

Ph'isplioric  acid - — ......... «.._-.. ...  ......  .1^5*1 

Sulphuric  acid .025 

PoiJish 0G6 

Soda 024 

Sand  and  insoluble  silicates . 36.300 

Walter,  &c.,  expelled  at  a  red  heat .... 8.600 

Loss 1.012 


100.000 


No.  1126 — ^Mineral  Wateb.  Labeled '' Mineral  Water,  sent  hy  James 
H.  Spilman,  from  a  bored  well  eighteen  feet  deep ;  used  for  the 
steam-engine  for  ten  years  ;  does  not  fur  the  boiler.  Paint  Lick, 
about  twelve  miles  from  Riclimond,  Madison  county,  KyT 

One  thousand  parts  of  the  water  was  found  to  contain  the  following 
mateiials,  besides  free  carbonic  acid,  viz : 


COMPOSITION. 

Carbonate  of  lime 0.030^ 

Carbonate  of  magnesia . ...  .004 

Carbonate  of  irtm . • a  trace. 

Phosphate  of  lime.. a  trace- ^ 

Chloride  of  sodium . .456 

Carbonate  of  soda .... .27i> 

Sulphate  of  lime .0^^4 

Sulphate  of  magnesia .015 

Sulphate  of  soda . .030 

Sulphate  of  potash .074 

Silica - 044 


Held  in  solution  by  the 
Iree  carbonic  acid. 


0.9t6 

or  less  than  one  tenth  of  one  per  cent,  of  saline  matters. 

The  small  amount  of  saline  matter  contained  in  this  water,  and  the 
presence  of  a  considerable  proportion  of  carbonate  of  soda,  account  for 
the  fact  that  it  forms  no  crusts  in  the  steam-boiler. 

No.  1127 — Soil.  Labeled  "  Virgin,  Red-bud  Soil,  back  of  Elliston, 
Madison  county,  Ky.  {New  land;  produces  forty  bushels  of  wheat 
to  the  acre.^^) 

The  dried  soil  is  of  a  dark-umber  color.  Some  fragments  of  shale 
were  sifted  out  of  it  with  the  coarse  seive. 

No.  1 1 28 — Soil.  Labeled  '^Bed-bud  Soil,  from  an  old  field  forty  years 
in  cultivation ;  now  in  oats.  Back  of  Elliston,  on  the  slopes  below 
the  junction  of  the  Black  Devonian  Shale  and  the  3Iagnesian  Lime- 
stone, Madison  county,  Ky^ 

The  dried  soil  is  of  an  umber  color,  slightly  lighter  than  the  preced- 
ing.   Some  shot  iron  ore  was  removed  from  it  by  ttie  ooaree  snya 
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No.  1129 — Soil.    Labeled  "  Sub-soil  from  the  same  old  field.    Back  of 
Ullistonj  Madison  county^  Ky.^'^ 

The  dried  soil  is  of  an  umber  color,  slightly  lighter  than  the  preced- 
ing. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  severally  for  a  month  in  water  charged  with  carbonic  acid  gas, 
to  which  they  gave  up  soluble  extract  in  the  quantities  and  of  the  com- 
position  stated  below,  viz : 

No.  1129. 
Sub-soil. 


Organic  and  volatile  matters . .> 

Aluminii,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  ol*  lime 

Magne-iA -..- 

Sulphuric  acid 

Potiinh 

Sodi 

Silica - 

Loss . 

Soluble  extract,  dried  at  212°  F.,  (grains) 


No.  1127. 

No.  1128. 

Virgin  soil- 

Old  field 

sull. 

2.693 

0.550 

.5»1 

.147 

4.2e7 

1.903 

.b38 

.405 

.050 

.02b 

.208 

.033 

.090 

.037 

.516 

.367 

.2^7 

.130 

9.550 

3.600 

0.560 
.lb7 

1.974 
.420 
.0b9 
.035 
.050 
.367 
.131 


3.743 


Dried  at  400°  F.,  the  composition  of  these  soils  was  found  to  be  as 
follows : 


Orpinic  and  rolatile  matters. . 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime  

Magnesia 

Brown  oxide  of  manganese  ... 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates... 
Loss . 


Total , 

Moisture,  expelled  at  400®  F.,  (per  cent.) 


No.  1127. 

No.  1128. 

No.  1 129. 

Virgin  soil. 

Old  field 
soil. 

Sub-soil. 

15.450 

8.508 

7.5P4 

3..')65 

6.240 

5.900 

5.560 

6.b35 

6.360 

1.295 

.470 

.770 

.7r>o 

1.041 

.960 

.270 

.245 

.320 

.252 

.214 

.199 

.120 

.059 

.ObS 

.753 

.796 

.705 

.123 

.097 

.231 

71.045 

75.620 

76.7J5 

.817 

«»»•>•     W     MW^M 

.135 

lOO.OUO 

100.125 

100.000 

6.150 

4.035 

4.535 

These  very  rich  soils  are  remarkable  for  the  large  proportions  of 
organic  matters,  lime,  potash,  phosphoric  and  sulphuric  acids,  which 
they  contain,  as  well  as  for  the  large  amount  of  soluble  silica  which 
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they  give  up  to  the  carbonated  water.  It  will  be  seen  that  the  soil 
of  tbe  old  field  shows  the  usual  signs  of  deterioration,  except  in  the 
relative  proportion  of  its  potash,  whilst  it  approximates  somewhat  to 
the  nature  of  the  sub-soil ;  probably  through  the  influence  of  the  plow. 
This  resemblance  may  be  more  particularly  noticed  in  the  amount  and 
composition  of  tlie  soluble  extract  withdrawn  by  the  water  charged  with 
carbonic  acid;  which  will  be  seen  to  be  much  less  in  propoi-tion,  from 
the  soil  of  the  old  field  and  from  the  sub-soil,  than  from  the  virgin  soil ; 
which  latter  gives  up  a  remarkably  large  quantity.  These  soils,  if  well 
dmined,  ought  to  le  very  productive  and  durable.  Doubtless,  much  of 
the  organic  matter  contained  in  them,  which  gives  them  their  dark  color, 
as  well  as  the  large  proportion  of  T[)otash,  were  derived  from  the  black 
slate  from  ^hich  they  oiiginata 

MASON  COUNTY. 

No.  1130 — ^Marl.  Labeled  ^'Earthy  portion^  between  the  D.  Lynx  beds 
of  the  upper  blue  limestone^  edge  of  Mason  and  Flemhig  couniieSy 

Ktjr 

A  fine  grained,  dark-greenish-grey  rock.    Not  adhering  to  the  tongue. 
Dried  at  212°  F.,  it  lost  0.40  per  cent  of  moisture. 

COMPOSITION,   DRIED  AT  212^    F. 

Sand  and  insoluble  silicates. -- - 78.180 

Alnraiusi,  and  oxidei  of  iron  and  manganese fc«.U20 

Ciirbantite  of  lime  .-- 7.3o0 

MiKne-iii-  — 3.105 

Phosphoric  acid IJ  40 

Sulphuric  acid ..SiiS 

PoUish .7-J2 

Soda .170 

Watci-  and  loss. -- - . .7U1 

lUU. QUO 

Might  he  used  with  advantage  on  exhausted  land. 

No.  1131 — Limestone.  Labeled  ^'Oxidated party  near  the  surface  of  the 
D.  Lynx  beds  of  the  blue  limestone,  edge  of  Mason  and  Fleming 
counties y  KyT 

Almost  made  up  of  fossil  Delthyris  Lynx  and  branching  Cliaetctes. 

No.  1132 — Limestone.  Labeled  ''Limestone  from  the  Mason  county 
tobacco  landy  tvhere  the  soil  was  collected  for  analysis.^^ 

A  dark,  bluish-grey  limestone ;  with  buff-grey  and  brownish  oxidated 
portions;  containing  shells  of  Delthyris  Lynx  and  CAaeteies.  Lower 
Silurian. 
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No.  1133 — ^Limestone.  Labeled  ^'Delthyris  Lynx  beds  of  the  tipper 
part  of  the  blue  limestone;  {Lower  Silurian;)  near  the  edge  of  Ma- 
son and  Fleming  county,  Ky. ;  whidi  give  character  to  the  soil  of  the 
southern  part  of  Mason  and  the  northern  part  of  Fleming  counties, 
where  soils  ivere  collected  for  analysis^ 

A  ckirk,  olive-grey  rock,  full  of  shells  of  Ddthyris  Lynx  and  frag- 
ments of  Chaetetes.     Appears  to  be  pyritiferous. 

The  composition  of  these  three  limestones  is  as  follows,  dried  at 
212°  R: 


Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina  and  oxide:)  of  iron  and  manganese 

Phor*phoric  acid 

Sulphuric  acid 

Potash - 

Soda _ 

Silex  and  insoluble  silicates 

Loss .- 


No.  1131.:  No.  1132. 
D.  Lynx    <Tobac.land 
limestone,    limestone. 


Total 


Moisture,  lost  at  212°  F.,  per  cent. 


75.440 

4.783 

3.751 

.409 

.474 

.540 

.292 

14.440 


100.129 


0.400 


87.980 

1.721 

2.200 

.348 

.372 

.2^9 

.047 

6.380 

.eC3 


100.000 


0.20U 


No.  1133. 
D.  Lynx 
limestone. 


77.360 

2.307 

3.910 

.310 

•2.433 

.4M 

.068 

13.980 

.666 


101 .458 


0.300 


These  limestones  are  more  rich  tlian  usual  in  the  mineral  elements 
conducive  to  vegetable  growth. 

No.  1134 — Soil.  Labeled  ''Mason  County  Virgin  Tobacco  Soil;  from 
the  hill-side  near  Dover  ;  about  one  hundred  and  fifty  feet  above  the 
Ohio  river,  in  the  midst  of  the  Blue  Limestone.  {Lotver  Silurian.) 
Grotvth,  sugar  tree,  walnut,  black  and  white  ash,  buckeye,  4*c." 

Dried  soil  of  a  dh'ty-bufF  or  light-umber  color. 

No.  1135 — Soil.  Labeled  "Soil  six  or  seven  years  in  cultivation: 
fourth  year  in  tobacco  it  failed:  is  exhausted  of  some  ingredient 
essential  to  tobacco,  bid  produces  fine  wheat.  Had  a  top-dressing  of 
nitre  ttoo  years  ago.  Langhome  TabVs  land,  near  foot  of  hill-side 
near  Dover,  Mason  county,  Ky.     What  has  it  lost  ?  " 

Color  a  shade  lighter  than  that  of  the  preceding. 

*  Equal  to  0.975  per  cent,  of  stUpkur,  in  which  form  it  mostlj  exists  in  this  limestone,  com* 
bined  with  iron,  as  sulphuret  of  iron,  or  iron  pyrites ;  and  hence  the  ftppareat  txceif  in  tht 
tarn  of  the  analysis. 

28 


J 
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No.  1136 — Soil.     Labeled  ^^Suh-soil  from  the  same  fiddj  on  Lcmghome 
Tahh\  Idndj  near  Dover,  Mason  county,  Ky^'^ 

Color  of  the  dried  soil  lighter  than  that  of  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  severally  for  a  month  in  water  charged  with  carbonic  acid  gas ; 
to  which  they  gave  up  soluble  matters  in  quantity  and  composition  as 
represented  in  the  following  table,  viz : 

t 

No.  1136. 

Sab-0oil. 


Organic  and  volatile  matters . 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime - 

Magnesia — - 

Sulphuric  acid - . 

Potash 

Soda 

Silex  and  insoluble  silicates 

Loss 

Soluble  extract,  dried  at  219°  F.,  (grains) 


No.  1134. 

No.  1135. 

Virgin  soil. 

Exhausted 

1 

soil. 

1.416 

1.030 

.130 

.230 

2.163 

1.930 

.294 

.242 

.074 

.077 

.106 

.077 

.026 

.013 

.314 

.147 

.047 

4.570 

3.746 

0.750 
.147 

1.780 
.123 
.045 
.081 

trace. 
.146 
.265 


3.337 


Dried  at  400°  R,  the  composition  of  these  soils  is  as  follows : 


Orp:anic  and  volatile  matters. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Map^nesia 

Brown  oxide  of  manganese. . . 

Phosphoric  acid 

Sulphuric  acid 

Potash « 

Soda 


Sand  and  insoluble  silicates. 
Loss .. 


Total 

Moisture,  lost  at  400°  F.,  (per  cent.). 


No.  1134. 

No.  1135. 

Virgin  soil. 

Exhausted 

BOil. 

8.462 

6.445 

4.745 

3.730 

6.240 

4.465 

.8.36 

.476 

.798 

.807 

.146 

.221 

.231 

.2)2 

.084 

.042 

.558 

.418 

.160 

.023 

78.100 

83  330 

100.360 

100.169 

4.175 

3.265 

No.  1136. 
Sub-soil. 


5.931 

'  4.395 

4.090 

.497 

.618 

.196 

.245 

.059 

.475 

.079 

83.130 

.285 


100.000 


3.050 


Under  the  head  of  Bracken  county  the  analyses  of  other  tobacco  soils 
may  be  seen,  and  there,  as  well  as  in  the  appendix,  may  be  found 
remarks  on  the  cultivation  of  this  plant^  and  its  influence  on  the  soil, 
&c.,  &c. 
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This  soil  does  not  yield  as  much  soluble  matter,  to  water  contain- 
ing carbonic  acid,  as  the  virgin  soil  from  Bracken  county,  and  probably 
failed  to  produce  tobacco  profitably,  after  a  few  years,  not  because  it  was 
really  exhausted,  but  because  it  did  not  yield  its  nourishment  fast  enough 
for  the  rapid  growth  of  that  very  exacting  plant.  The  soil  which  is 
said  to  be  exhausted  is  yet  quite  rich  in  the  mineral  elements  of  plants, 
and  could  be  made  to  produce  tobacco  again,  by  setting  it  well  in  clover, 
and  then  plowing  it  in,  after  having  used  it  for  pasture  for  a  year  or  two- 
To  cut  the  clover  and  remove  the  hay  would  not  answer  as  good  a  pur- 
pose. It  might  be  still  further  improved  by  using  stable  manure  abund- 
antly on  the  land,  especially  with  lime  and  plaster  of  paris  and  wood 
ashes,  at  the  time  of  sowing  the  clover,  or  during  its  early  growth.  By 
these  means,  when,  after  plowing  in  the  clover,  all  the  vegetable  matter 
has  become  fully  decomposed,  a  large  amount  of  soluble  materials  of  the 
proper  kind  will  be  present  for  the  nourishment  of  the  tobacco  crop. 

MWADE  COUNTY. 

No.  1137 — Hydraulic  Limestone.  Labeled ''Limesto7ie  from  MiicheWs 
Spring,  Meade  county,  Ky.  Cliff  about  300  feet  above  the  Ohio 
river y     {Analyzed  for  Mr.  James  Anderson,  of  Louisville.) 

Rock  of  a  dull  dirty-buff-grey  color.     Adheres  to  the  tongue. 

No.  113  8 — Hydraulic  Limestone  ?     {Sent  by  the  same  person  for  anal- 
ysis; {from  the  branch  at  the  foot  of  diff  near  Rock  Haven,  Meade 
county,  Ky'' 
Rock  of  a  dull,  dark-grey  color ;  not  adhering  to  the  tongue. 

COMPOSITION  OF  THE8K  TWO  LIMESTONES,  DRIED  AT  212®   F. 


No.  1137. 


Carbonate  of  lime 47.560  («) 

Carbonate  of  magnesia 26.515  ic) 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates . 2. 160 

Sulphuric  acid i _ 1.3:J2 

Potash    126 

Soda _ .1       .265 

Sand  and  insoluble  silicates . 19.680 

Lo83 2.362 


No.  113a 


28.360(6) 

17.771(d) 

2.680 

2.707 

.115 

.116 

47.9S0 

.271 


(a)  Equal  to  26.688  per  cent,  of  lime 
(6)  Elqual  to  12.631  percent,  of  magne$ia. 
(c)  E(iual  to  15.974  per  cent,  of  lime, 
(d)fi4iialto    6.466ptf  eeatof  awyattM. 


100.000       100.000 
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The  first  of  these,  No.  1137,  will,  very  probably,  make  good  hy- 
draulic cement^  if  properly  calcined  and  managed.  The  second  may 
possibly  contain  too  much  siliceous  matter ;  but  is  worthy  of  careful 
trial. 

MERCER  COUNTY. 

No.  1139 — Soil.  Labeled  '^  Virgin  Soil,  from  woodland,  on  flie  farm 
of  James  C.  McAfee,  on  the  east  side  of  Salt  river,  four  miles  north 
of  Harrodshurg,  on  the  base  line.  Forest  growth,  sugar-tree,  black 
walnut,  oak,  black  ash,  dierrg,  and  hickory.  Set  in  bkie^rass:  no 
under-groivih.     Lower  Silurian  formation.^^ 

Dried  soil  of  a  light  chocolate  brown  color. 

No.  1140 — Soil.     Labeled  "Sub-soil  of  the  preceding.^^ 
Dried  sub-soil  of  a  dirty-buff  color. 

No.  1141 — ^SoEL.  Lahdcd  "Soil  from  an  old  field  adtivated  in  hemp 
for  eight  succeeding  years,  then  changed  to  corn,  wheat,  rye,  corn,  and 
now  in  barley:  the  rye  teas  fed  down  with  hogs.  Farm  of  James  C. 
McAfee,  Mercer  county,  KyP     {As  above) 

Dried  soil  of  a  light  grey-brown  color,  lighter  than  that  of  the  virgin 
soil.  Some  shot  iron-ore  (small  rounded  ferruginous  concretions)  were 
sifted  out  of  it  with  the  coarse  seive. 

No.  1142 — Soil.  Labeled  "Sub-soil  of  the  preceding,  ffe.,  4^c."  {These 
soils  were  collected  by  3fr.  S,  S.  Lyon.) 

Dried  sub-soil  of  a  dirty  buff  color.  Some  shot  iron  ore  was  sifted 
out  of  it ;  not  as  much  as  from  the  preceding. 

One  thousand  giains  of  each  of  these  four  specimens  of  soil,  were 
digested  for  a  month  in  water  charged,  under  pressure,  with  carbonic  acid. 
The  soluble  materials  extracted  from  them  severally  may  be  tabultited  as 
follows,  viz : 


No.  1139. 

Virgin  Roil. 

No.  1140.  ^  No.  1141. 
Sub-soil.       Old  soil. 

No.  1142. 
Sub-soil. 

3.673 

.147 
2.697 
.100 
.032 
.069 
.011 
.081 

0.333           O.dOO 

.063             .163 
.230  '         1.197 
.090             .094 

Organic  and  volatile  mnttera_.. . ..«•.. 

0.385 

Alumina,  and  oxides  of  iron  and   manganese 
and  phosphates  .-  — . -..- ._ 

.OSO 

Carbonate  of  lime . .. 

.263 

Masrnesia 

:5i>5 

Sulnhuric  acid . 

.022 

.033 

.028 

Potash 

.012 
.Oil 
.043 

.0% 
.046 
.131 
.096 

.061 

Soda -— 

.028 

Silica. _ 

.147 

Loss „_. .       --.._.--.-..-...« 

1 

Soluble  extract/ dried  at  212^  F.,  (gndns) 

6.810 

0.804  [        2.650 

1.547 
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The  composition  of  these  four  soils,  dried  at  400°  R,  was  found  to  be 
as  follows,  viz  : 


Organic  and  volatile  matters-. 

Alumina 

Oxide  of  iron__  

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid « 

Potash- 

Soda _ 

Sand  and  insoluble  silicates  «.. 
Loss 


No.  11.39.  ■  No.  1140. 

I 

I 

Virgin  soil.-   Sub-soil. 


No.  11   1. 

Old  soil. 


5^64 

5.090 

4.115 

.495 

.732 

.120 

.323 

not  estimM'not 

.366 

I  .  143 

83.295 


3.413 

6.715 

4.990 

.245 


4.805 

4.595 

4.740 

.320 

.811 


No.  1142. 
Sub-soil. 


Total 

Moisture,  lost  at  400°  F.,  (per  cent.) 


.120 

.120 

.243 

.2cJ8 

not  cstimM 

.042 

.420 

.140 

.019 

.108 

82.695 

83.625 

.312 

.406 

100.243  ,     100.(»00  I     100.000 


3. 289 

5.640 

5.115 

.220 

.887 

.220 

.345 

not  estimM 

.290 

.035 

83.945 


100.166 


4.30U 


4.000 


3.150 


The  effect  of  cultivation  may  be  observed  in  the  composition  of  the 
soil  of  the  old  field,  as  compared  with  that  of  the  virffin  soil,  in  the 
reduced  proportions  of  organic  and  volatile  matters^  carbonate  of  limey 
phosphoric  acid,  potash,  and  soda,  and  in  its  small  quantity  of  hygro- 
scopic moisture.  The  sub-soil  seems  to  be  richar  than  the  surface  soil. 
No.  1143 — Ldiestone.     Labeled  ^Limestone  from  the  farm  of  James 

C.  3IcAfee,  Mercer  county,  4v.     Comes  to  the  surface  about  three 

hundred  yards  from  where  the  samples  of  Virgin  Soil  and  Sub-soil 

wei^e  collected,^^     {Procured  by  S.  S.  Lyon,  Esq!) 

A  compact,  light-grey,  fossiliferous  limestone ;  weathered  surfaces  of 
a  dirty-buff  color.     {Lower  Silurian.     Blue  Limestone^ 

COMPOSITION,   DRIED  AT   212°    F. 

Carbonate  of  lime -^^        90.720 

Carbonate  of  magnesia 4.615 

Alumina,  and  oxides  of  iron  and  manganese — -  — .. 2.700 

Phosphoric  acid . . .146 

Sulphuric  acid not  estimated 

Potash ...^.— —.——.......  .328 

Soda.   _ 021 

Insoluble  silicates . *. -..-. 1  .bctJ 


100.410 


No.  1144 — Soil.  Labeled  ^^  Virgin  Soil  from  the  farm  of  Mr.  Van- 
deverc,  three  miles  tvest  of  Harrodsburg,  in  the  oak  region  of  Mercer 
county,  Ey.^^     {Collected  by  S.  S.  Lyon^  Esq.) 

Dried  soil  of  a  dirty-grey-bufif  cdor. 
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No.  1145— Soil,    LabeUd  ^Suh-soil  of  the  precedinffy  ^c'' 
Dried  sub-soil  more  buflf  and  slightly  darker  than  the  preceding. 

No.  1146 — Soil.     Labeled  ^  Soil  from  an  old  fidd;  farm  of  Mr.  Van- 
deverey  Mercer  counttfy  4^<j.,  ^c." 

Dried  soil  of  a  dirty-grey-buflf  color. 

No.  1147— Soil,     labeled  ""Subsoil  of  the  old  fidd,  tfe^  ^-c" 

Dried  soil  slightly  darker  and  more  buff  colored  than  the  preceding. 
Digested  for  a  month  in  water  charged  with  carbonic  acid,  these  soils 
gave  soluble  materials  as  represented  in  the  Mowing  table^  viz : 


Organic  and  volatile  matters . 

Alumina,  and  oxides  of  iron  and  manganese  and 

phosphates 

Carbonate  of  lime . .- 

Magnesia - — — ._ 

Sulphuric  acid 

Potash 

Soda -^ 

Silica 

Loss . 


No.  1144. 

Virgin  soil. 


No.  1145. 
Sub-soil. 


Wtttery  extract,  dried  at  212^  F.,  (grains) 


1.083 

.281 
1.0.)3 
.080 
.062 
.045 
.103 
.081 


2.788 


0.960 


No.  1146. 
Old  soil. 


2.450 


1.330 


.147 

.213 

.940 

.947 

.ObS 

.086 

.022 

.067 

.052 

.054 

.133 

.070 

.098 

.097 

.009 

.224 

No.  1147. 
Sub-soil. 


3.090 


0.323 

.140 
.480 
.055 
.044 
.029 
.276 
.114 
.196 


1.757 


The  composition  of  thes^  four  samples  of  soils,  dried  at  400°  F.,  was 
found,  by  analysis,  to  be  as  follows  : 


Organic  and  volatile  matters 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates. 
Loss 


No.  1144. 
Virgin  soil. 


5.703 

3.015 

3.210 

.345 

.512 

.070 

.096 

.028 

.172 

.068 

86.570 

.211 


Total 100.000 


Moisture,  lost  at  400°  F.,  (per  cent.) I 


2.600 


No.  1145. 

Sub-soil. 


5.707 

5.665 

4.100 

.420 

.553 

.240 

.096 

.016 

.183 

.015 

82.660 

.345 


No.  1146. 
Old  field. 


5.049 

3.240> 

3.710( 

.320 

.612 

.245 

.128 

.024 

.203 

.108 

86.145 

.216 


No.  1147. 
Sub-eoil. 


6.747 

14.360 

.360 
.460 


.138 
.042 
.237 
.057 
77.570 
.029 


100.000  I     100.000 


1 


3.115 


2.450 


100.000 


5.525 
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For  some  reason,  unexplained*  the  soil  of  the  old  jQeld  appears  to 
be  somewhat  richer  than  the  virgin  soil.  If  no  mistake  has  been  made 
in  the  collection  and  labeling  of  these  soils,  it  would  appear  that  there 
was  an  original  difference  in  these  soils ;  that  which  has  been  cultivated 
having  been  the  richer. 

MONTGOMERY  COUNTY. 

No.  1148 — Soil.  Labeled  ^Soil,  fird  year  in  cultivaiion^  {in  com,) 
from  the  farm  of  Mr,  R.  Apperson,  Mount  Sterling,  Montgomery 
county,  Ky.  On  the  Ddthyris  Lynx  beds  of  the  Lower  Silurian  llu4 
limestone.  Forest  growth,  black  walnut,  sugar  tree,  ^c.  Excellent 
com  land.     Produces  hemp,  but  not  welV^ 

Dried  soil  of  a  light  yellowish-umber  color. 

No.  1149 — Soil.  Labeled  ^Same  Soil,  from  an  old  field,  tMrty  to 
forty  years  in  ctdtivation.  Mr.  R.  AppersorCs  farm,  Mt.  Sterling, 
Montgomery  county,  Ky^ 

Dried  s(h1  slighUy  darker  colored  than  the  preceding. 

No.  1150 — Soil.  Labeled  ''Sub-soil  from  Mr.  AppersorHs  farm; 
{garden  adjoining  the  old  field,)  Mt.  Sterling,  Montgomery  county,  Ky.^^ 
Dried  sub-soil  lighter  colored  and  more  yellowish  than  the  preceding. 

No.  1151 — Soil.  Labeled  ''Red  under-day  of  Montgomery  county, 
two  miles  south  of  Mt.  Sterling.^^ 

Dried  clay  of  a  light  brick-red  color. 

(These  soils  were  collected  by  Dr.  D.  D.  Owen.) 

One  thousand  grains  of  each  of  these  four  soils,  thoroughly  air-dried, 
were  digested  severally  in  water  charged  with  carbonic  acid,  for  about  a 
month.  The  quantity  of  soluble  materials  extracted  is  tabulated  as  fol- 
lows: 


Organic  and  Tolatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and 

phosphates .... 

Carbonate  of  lime . 

Magnesia .-...- 

Sulphuric  acid 

Potash _ 

Soda... 

Silica . - . 

Loss ... . ». 

Watery  extract,  dried  at  213^  F.,  (grains) 


No.  1148. 

No.  1149. 

No.  1150. 

Virgin  soil. 

Soil  of  old 
field. 

Sub-soiU 

1.733 

0.666 

0.333 

.381 

.131 

.081 

1.927 

1.113 

.580 

.227 

.178 

.106 

.054 

.0.8 

.046 

.086 

.052 

.029 

.095 

.026 

.032 

.200 

.200 

.200 

.373 

.041 

5.076 

'        8.435 

1.407 

No.  1151. 
Under-claj. 


0.266 

.048 
.263 
.042 
.022 
.022 
.022 
.214 


0.9M 


224 


CHEMICAL  HMPOBT  OF  GEOLOGICAL  SUBVE7. 


The  composition  of  these  four  specimens  of  soil  from  Montgomery 
county,  was  found  by  anal3'sis  to  be  as  follows,  viz : 


Or«^nic  and  volatile  matters  7. 


Alumiua 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese. 

Phosphoric  acid -. 

Sulphuric  add ... 

Potash 

Soda _ 


Sand  and  insoluble  silicates 
Loss 


Total - 

Moisture,  lost  at  400®  F,  (per  cent.) 


No.  1146. 

No.  1149. 

No.  1150. 

No.  1151. 

Virgin  soil. 

Old  field. 

Sub-soil. 

Undcr-clay 

6.7:>l 

6.172 

4.171 

4.378 

4  69U 

5.440 

6.590 

7.400 

5.810 

4.710 

6.235 

11.100 

.4*20 

.420 

.220 

.095 

.677 

.583 

.634 

.2.S5 

.245 

.120 

.295 

.495 

.313 

.345 

.257 

.395 

.076 

.067 

.^1 

.024 

.410 

.331 

.372 

.280 

.245 

.133 

.139 

.104 

80.0H5 

81.470 

81.370 

72.670 

i           .268 

.209 

2.824 

1 

100.000 

100.000 

100.324 

100.000 

3.725 

1 

3.600 

2.900 

3.525 

These  are  very  good  soils ;  but  the  under-clay  does  not  prove  to  be 
as  rich  in  potash  as  it  usually  is  when  found  resting  on  the  })lue  lime- 
stone. 

No.  1152 — Carbonate  of  Iron.  ^From  James  WdW  placcy  Mont- 
gomery county  J  Ky.  {^Clinton  Grottp.^^)  {Collected  by  Messrs. 
Downie,  and  Lesqiieretix,) 

Exterior  of  the  inegular  nodule  coated  in  part  with  thin  layers  of 
dense  dark-brown  limoniie ;  under  which  is  a  softer  ochreous-brownish 
coating.  Interior  portion  is  dark  grey,  dense,  and  fine-grained  carbo- 
nate of  iron.     Portion  of  an  encrinital  stem  in  one  part. 


COMPOSITIOX,  DRIED  AT  212^   T, 


Carbonate  of  iron 

Oxide  of  iron 

Alumin^i 

Carbonate  of  lime 

C:irbonate  of  mijjnesia-. 
Carbonate  of  nwnganese 

Phosphoric  acid 

Sulphuric  acid .  -. 

Potash - . 

Soda 


46 
18 
2 
6 
4 
1 


Silex  and  insoluble  silicates 
Water  and  loss 


17 


.171) 
.4^9C 
.160 
.950 

.9:':6 

.626 
.630 
.647 
.366 
.170 
.4b0 
.375 


:35.254  per  cent,  of  iron. 


100.000 


A  good  iron  ore. 
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No.  1153 — Coal.  Lahded  ^Bituminous  Cod:  three  miles  southeast 
of  Jas.  Wells\  fifteen  miles  east  of  Mt.  Sterling,  Montgomery  county , 
Ky.  Thirty  feet  under  conglomerate.  Bed  about  ttventy-two  indies 
ihick.^^     (^Obtained  by  Messrs.  Downie  and  Zesquereux.) 

Coal  cleaving  in  thin  layers,  with  soft  fibrous  coal  between;  no 
appearance  of  pyrites;  but  the  weathered  surfaces  are  soiled  with 
ochreous  oxide  of  iron.  Over  the  spuit  lamp  it  swdled  up  and  agglu- 
tinated, leaving  a  spongy  coke.    Specific  gravity,  1.2G4. 

PROXIMATE  ANALYSIS. 

vl'Srwmbi-tiwVmrtte™:"::::::::::::     J.mI  Totauoiatiic  matte™.. .     41.30 
rro^tTo^iU^!!':!!::::::::::::"::  _1^  Ligi>t  cou js^o 

100.00  100.00 


The  percentage  of  sidphur  was  found  to  be  1.072. 
The  composition  of  the  ash  is  as  follows : 


Silica -  0.884 

Alumina,  and  oxides  of  iron  and  manganese 1 .720 

Lime .216 

Magnesia - .200 

Phosphoric  acid - « trace. 

Sulphuric  acid . .014 

Alkalies . traces 


3.033 


No.  1154 — Coal.  Lahded  ''Coal  from  'Cabin  Bank^  {owned  by  Jos. 
Wells,)  on  the  head  waters  of  Hawkins^  branch  of  Slate  creek, 
{Station  800,  T.  line  Eastern  div.  of  Survey,)  Montgomery  county, 
Ky.  {Under  coarse  sandstone,  like  millstone  grif.^^)  Obtained  by 
Jos.  Lesley,  jr. 

A  pure,  deep  pitch-black,  shining  coal,  with  some  fibrous  coal  between 
the  layers.  Over  the  spirit  lamp  it  softened  and  agglutinated  somewhat, 
and  swelled  into  a  moderately  dense  coke.    Specific  gravity  1.270. 


PROXIMATE  ANALYSIS. 


VoTatUrcombuVtib^^^^  SsiooJ  ^otal  volatile  matters..  41.60 

Fixed  carbon  in  the  coke 55.40}   iLfoaeratelv  dense  coke  68  40 

PurpUsh-grey  ashes 3.0GJ  Moderately  dense  coke-         oo.4U 


100.00  100.00 


The  percentage  of  sulphur  is  1.21. 
29 
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COMPOSITION  OF   THE  ASH. 

Silica 0.884 

Alumina,  and  oxides  of  iron  and  manganese • 1.380 

Lime - — trace. 

Mftgnesia -—- -— .— —  .23^1 

Sulphuric  acid,  alkalies,  and  low . • « ^ ....... — •  .503 

3. OOP 

This  coal  remarkably  resembles  the  preceding  in  composition  and 
properties^  and  probably  is  from  the  same  bed. 

MORGAN  COUNTY. 

No.  1155 — Carbonate  of  Iron.    Labeled  ^' Carbonate  of  Iron  with  Sul- 
phur et  of  Zinc;  in  the  shale  at  the  base  of  the  eoni  measures  of 
Canty  creekj  Morgan  country  Ky^ 

A  rounded  nodule.  Exterior,  reddish-brown ;  interior  portion  dark- 
brown  :  the  fissures  infiltrated  with  zinc  blende  and  a  whitish  powdery 
mineral.  Powder  of  a  light  yellowish-brown  colon  A  mixed  portion, 
without  the  sulphuret  of  zinc,  taken  fof  analysis. 

COMPOSITION,  DEnCD  AT  212^   F. 

Carbonate  of  iron . 48.620)  _«|.  j.yo  ,...^.«»  ^t  x^ 

Oxide  Of  iron 16.650J  =36.472  per  cent  of  iron. 

Alumina ... —  1.920 

Carbonate  of  lime 1.4S0 

Carbonate  of  magnesia 6.360 

Carbonate  of  manganese .722 

Phosphoric  acid ... -  .505 

Sulphuric  acid .517 

Potash .568 

Soda .000 

Silex  and  insoluble  silicates 17.580 

Water  and  loss _.  5.078 

100.000 

The  air-dried  powder  lost  1.1  per  cent  of  moisture  at  212°  R 
The  proportion  of  sulphuret  of  zinc  being  variable  in  different  speci- 
mens, it  was  excluded  firom  the  analysis.    This  is  a  sufficiently  rich  ore 
of  ifV)}. 

No.  115G — Soil.  Labeled  '^Virgin  Soil  from  the  coal  measures  of 
Caney  creek  of  Licking  river,  Morgan  county,  Ky.  Forest  growth, 
white  oak,  beech,  sugar-tree,  and  black  walnut" 

Dried  soil  of  a  light  yellowish  umber  color.    It  contains  some  minute 
scales  of  mica  and  fragments  of  soft  ferruginous  sandstone. 
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No.  1157 — Soil-  Labeled  ^'Soil  from  an  old  fields  forty-iwo  years  in 
cultivation^  from  Judge  W.  Lykins*  farm^  head  waters  of  Caney  creek. 
Coal  measures.    Morgan  county^  Ky^ 

Dried  soil  resembles  the  preceding.  Contains  some  fragments  of  fer- 
ruginous sandstone. 

(These  soils  were  collected  by  Dr.  Owen.) 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  under  pressure,  gave  up  soluble  mate- 
rials as  represented  bdow,  viz : 


Organic  and  volatile  matters - .-. 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime 

Magnesia . • 

Sulphuric  acid 

Potash. - - 

Soda _ 

Silica 

Loss 


Soluble  extract,  dried  at  212®  F.,  (grains). 


No.  1156. 

No. 

1157. 

Virgin  soil. 

Old  fielH. 

1.150 

0.400 

.237 

.131 

1.180 

.296 

.191 

.077 

.053 

.^38 

.069 

.(^3 

.059 

trace. 

.047 

.047 

.347 

.161 

3.333 

1.233 

The  composition  of  these  two  soils,  dried  at  400°  F.,  was  found  to  be 
as  follows,  viz : 


Organic  and  volatile  matters. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

Potash _.. 


Soda 

Sand  and  insoluble  silicates. 


Total 

Moisture,  lost  at  400^  F.,  (per  cent.). 


No.  1156. 

No.  1157. 

Virgin  soil. 

Soil  of  old 

. 

field. 

7.243 

4.881 

3.590 

3.415 

3.260 

2.710 

.320 

.145 

.489 

.385 

.195 

.070 

.204 

.192 

.067 

.050 

.372 

.232 

trnce. 

.018 

84.360 

88.595 

100.100 

100.693 

2.325 


1.550 


The  usual  diminution  of  the  soluble  and  essential  ingredients  of  the 
soil  is  to  be  observed  in  the  analysis  of  that  of  the  old  field  as  compared 
with  the  virgin  soil 
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No.  1158 — Carbonate  of  Iron;  from  a  layer  dghtem  inches  thick  an 
the  land  of  Silas  Bishop^  on  Red  River j  six  miles  sotUh  of  ffazld' 
green,  Morgan  connti/y  Ky,     {Brought  by  C.  C.  Moxley^^ 

A  dense,  fine-grained  carbonate,  of  a  dark-grey  color,  sparkling  with 
minute  scales  of  mica.    Weathered  sur&ce  buownish-red  and  yellow. 

COMPOSITION,  DRIED  AT  213®   V. 

Carbonate  of  iron 55.382}  _.oq  koi  ,^*-.«^*  *»f  ;^« 

Oxide  of  iron - 2.234$  =28.521  percent  of  iron 

Alumina ; .380 

Carbonate  of  lime 1.684 

Carbonate  of  magnesia 2.274 

Carbonate  of  manganese 1.776 

Phosphoric  acid .335 

Sulphuric  acid . ......  .269 

Potash .232 

Soda 177 

Silex  and  insoluble  silicates 31.880 

Bituminous  matters  and  loss .. . 3.377 

100.000 

A  good  iron  ore,  rich  enough  to  be  profitably  smelted. 

No.  1159 — ^Native  Alum.  A  saline  efflorescence  labeled  ^^Alum?  from 
micaceons  grey-blue  shales  under  bituminous  coal.  Three  and  a  half 
miles  from  West  Liberty,  on  the  Hazlegreen  road,  Morgan  county^ 
KyP     {Collected  by  Messrs.  Downie  and  Lesquereux.) 

A  whitish  saline  matter  of  an  acid  astringent  taste,  mixed  with  firag- 
ments  of  shale.  Soluble  with  little  residue  in  water.  Was  found,  on 
testing,  to  be  principally  sulphate  of  alumina  with  small  quantities  of 
chloride,  oxide  of  iron,  &c. 

K  in  sufficient  quantity,  could  be  employed  in  the  manufiicture  of 
alum,  by  the  addition  of  potash  salt,  &c.,  &c. 

No.  1160— --Coal.  Labeled  ^'Coal^  from  a  bed  sixteen  inches  thick. 
Casby^s  bank,  a  quarter  of  a  mile  from  his  house,  on  the  lAtUe  Sandy 
road,  and  on  the  Lick  Fork  of  Elk  branch,  Morgan  county  -fiy.") 
(Station  1741,  base  line.)     Obtained  by  Joseph  Lesley,  jr. 

A  pure  deep,  pitch-black  moderately  firm,  shining  coal;  little  or  no 
fibrous  coal  between  the  layers.  TMn  scales  of  bright  iron  p)nrites  in 
some  of  the  joints.  Over  the  sphit  lamp  it  softened  a  little  and  1^  a 
dense  coke.    Specific  gravity  1.253. 
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PROXIMATE  ANALT8I8. 

votturcom\'Js\iwe"  mitt^:::::::::::    u:»\  toui  routue »»««« 39.20 

BXir*^'.:s^^^^^"'/-:::::::::::::::  _^|  pretty  d«uM,  coke ^^ 

^00.^  100.00 

The  percentage  of  sulphur  was  found  to  be  0.672. 

No.  1161 — Coal,  Labeled  ''Coal  from  an  opening  made  some  time 
since,  on  Big  Branch  of  Lick  Fork  of  Elk  branch  of  Licking  river^ 
Morgan  county^  Ky.  (Station  1690,  base  line.")  Obtained  by  Jos. 
Lesley,  jr. 

A  shining  deep  pitch-black  coal :  cleaving  with  irr^ular  shining^sur- 
faces :  not  much  fibrous  coal.  Over  the  spirit  lamp  it  softens  and  swells 
somewhat,  leaving  a  moderately  dense  coke.    Specific  gravity  1.250. 

PROXIMATE     ANALT8I8. 

Vottr^mV,^tiMe",iiuVr8\\\\":::::::         4?:a6|  ToUI  volatil.  ,patte« 44.60 

S-^e%"u^"a.t^~'l!'.:::;~::::::  ^  Mod«uiy  d«.<«  cok.......  j^ 

100.00  100.00 

The  percentage  of  sulphur  was  found  to  be  0.87. 

MUHLENBURG  COUNTY. 

No.  1162 — ^Ldiontte.  Labeled  ''Hoskins*  Ore,  lower  bed.  Muddy 
River y  MufUeniurg  county y  Ky,     {JJoal  measuresJ*^) 

A  dense,  dark-brown  limonite^  in  irregular  layers,  inclosing  cavities 
lined  with  ochreous  ore.    Powder  of  a  yellowish-brown  color. 

Dried  at  212°  R,  it  lost  1.55  per  cent,  of  moisture,  and  has  the  fol- 
lowing 

C0MP08ITION  : 

Oxide  of  Iron 67.340=47.159  per  cent,  of  iron. 

Alumina 1.000 

Carbonate  of  lime -  trace. 

Magnesia .. .. — ......  .615 

Brown  oxide  of  manganese . . .240 

Phosphoric  acid .  1.591 

Sulphuric  acid ..  .680 

Potash .154 

Soda 106 

Silex  and  insoluble  silicates 16.980 

Combined  water 11.300 

100.006 

Quite  a  rich  iron  ore,  and  but  for  the  considerable  proportion  of  phos- 
phoric ftcid  which  it  contains,  would  be  unobjectionabia    This  would 


230    -*  cssancAL  beport  of  ocolooioal  strnvsr. 

tend  to  diminish  the  toughness  of  the  iron  made  from  it ;  which  tendency 
might  be  ditninished^  however,  by  the  addition  of  a  pare  alaminous 
material,  (pure  clay,)  with  an  excess  of  lime  for  the  flux. 

No.  1163 — Coal,     Labeled  ^McNmry's  seven  feet  Cody  working  bed. 
Limestone  roof.    Ehoood,  MvMenburg  county,  Ky^ 

A  shining,  moderately  firm,  pitch-black  coal ;  iridescent  on  the  sur- 
fiices  of  the  joints.  Fibrous  coal  between  some  of  the  layers ;  others 
presenting  an  irregular  shining  surface.  Over  the  spirit  lamp  it  swelled 
up  and  agglutinated  into  a  light,  cellular  coke,  giving  out  much  flame. 
Specific  gravity,  1.287 

PROXIMATE    ANALYSIS. 

v^aSrcimbj;tife"i;ii^:::::::::-    3?:^  toui  Toi.tue  mauo^ —    4i.io 

100.00  100.00 


The  percentage  of  stdpkur  was  found  to  be  2.711 ;  which  is  con- 
siderable. 

No.  1164 — Goal.    Labeled  "  Upper  Coal  ai  Airdrie,  used  for  making 
iron,  MuJdenburg  county,  KyP 

A  deep  pitch-black  coal,  rather  brittle ;  some  fibrous  coal  betwoen  the 
layers,  and  a  thin  white  incrustation  (of  sulphate  of  lime)  in  some  of  the 
joints.  Over  the  spirit  lamp  it  swells  up  into  a  moderately  dense  coke. 
Specific  gravity,  1.593. 


PROXIMATE  ANALYSIS. 


V^alrcVmbGstlWemitte™:::::::::::      30:^(  ToUlyoUtUe matter. 37.90 

U^,^T^^^-."^±V:^V:::::.      1:Illl  Moder»te.yden5ecoke 62.10 


100.00  100.00 


The  percentage  oi  sulphur  was  found  to  be  0.879. 


COMPOSmON  OF  THE  ASH. 

Silica - 2.284 

Alumina,  and  oxides  of  iron  and  manganese .  ... .  .780 

Lime . ^  — trace. 

Magnesia — — -  .233 

Sulphuric  acid .063 

Potash- - .189 

Soda .135 

3.684 
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NELSON  COUNTY. 

No.  1165 — Ldiestone.  Labeled  '^Ilydraulic  Limestone^  Bardstown^ 
Nelson  county^  KyT 

A  greenish-grey,  dull,  fine-granular  Umestone. 

No.  1166 — ^LmESTONEL  Labeled  ''Magnesian  Limesione,  RoUing  Fork^ 
Nelson  county^  Ky.     Upper  Silurian  formatian,^^ 

A  light-grey,  dull,  fine-granular  limestone,  with  small  pores  or  cavities. 
Weathered  surfaces  of  a  dirty  grey-buff  color. 

No.  1167 — Limestone,  {two  specimens,  a  and  J.)  Labeled  ^Mr.  VrouU 
marCs  Building  Stone,  Nelson  county,  Ky.  Upper  Silurian  formor 
tion.^^ 

A  grey-bufif)  dull,  fine-granular  limestona 

COMPOSITION   OF  THK8E  FOUR  UME6TONE8,  DRIED  AT  2l2^   F. 


Gnj^onate  of  lime 


mate  of  ma^esia 

Alumina,  and  oxides  of  iron  and  man- 
ganese   

Phosphoric  add 

Sulphuric  acid.     

Potash 

Soda 

Silex  and  insoluble  silicates 

Loss , 


Moisture,  lost  at  212®  F.,  (per  cent.)  _ 


No.  1165. 

Bardstown. 


No.  1166  (a.)  No.  1166  (b.) 
Rolling  Fork.  Rolling  Fork. 


40.480 
24.267 

4.493 
.207 
.819 
.455 
.042 
29.380 


100.143 


49.780 
34.456 

3.000 
.246 
.475 
.27(0 
.006 
10.780 
.987 


100.000 


No.  1167. 
Troutman's 


48.980 
34.100 

2.980 
.118 
.386 

not  estimated 

11.480 
1.956 


0.44 


0.40 


100.000 


50.480 
38.154 

2.100 
.118 
.289 
.258 
.260 

8.380 


100.039 


0.20 


0.20 


All  of  these  limestones  will  most  probably  be  found  to  make  good 
hydraulic  cement  when  properly  calcined  and  prepared ;  except  perhaps 
the  last  one,  Troutman's  building  stone,  which  does  not  appear  to  contain 
the  proper  quantity  of  silicious  matter.  But  even  this  deserves  trial  in 
this  relation,  as  very  good  water  cement  has  been  made  of  magnesian 
lime  rocks  containing  as  little  silex  as  this.  It  is  probable  that  a  consid- 
erable proportion  of  potash  aids  in  the  formation  of  the  silicates  which 
are  essential  to  the  hydraulic  property.  These  hydraulic  porous  lime- 
stones are  not  generally  good  building  stones ;  as  was  exemplified  in  the 
building  of  tlie  court-house,  at  Louisville,  in  which  this  kind  of  rock  has 
undergone  rapid  disintegration,  by  scaUng  under  the  influence  of  the 
atmospheric  agendes. 
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No.  1168 — ^Fossil  Cobal.  Labeled  ^FavesteHa  sieUata.  {RaU.) 
Junction  of  Upper  and  Lower  Silurian  formationSy  Bardstown, 
Nelson  county,  Ky.    {Lower  Silurian  formation.^^) 

An  irregularly  rounded  mass  of  the  fossil  coral :  the  cells  completely 
filled  with  nearly  white  carbonate  of  lima 

Dried  at  212°,  the  powder  gave  off  0.3  per  cent  of  moisture. 

OOMPOBinON,  DRIED  AT  212^  V. 

Carbonate  of  lime - -.... 94.380 

Carbonate  of  magnesia .... . .... .. 2.419 

Alumina,  and  oxides  of  iron  and  manganese ............ .660 

Phosphoric  acid  - - . . .- .  .117 

Sulphuric  acid .. - . . .338 

Potash _ 193 

Soda .000 

Silex  and  insoluble  silicates . ..... .. 1.980 

100.087 

Quito  a  pure  carbonate  of  lime,  which  would  bum  into  a  very  white 
lime. 

No.  1169 — Soil.  Labeled  ^Virgin  Soil^  from  woodland^  on  the  farm 
of  Mr.  Felix  G.  Murphy  ;  on  ridge  land  between  the  waters  of  Mill 
and  Stuarfs  creeks  ;  north  side  of  JSeech  Fork  of  Salt  river.  About 
forty  to  forty-five  feet  below  the  level  of  the  Black  Slate.  Forest 
growth,  beech,  sugar-tree,  large  white  and  yellow  poplar,  black  walnut, 
hickory,  white  ash,  mulberry,  paw-paw,  dogwood.  Yellow  {Upper) 
Silurian  rocks.  Nelson  county,  KyT  {Collected  by  S.  S.  Lyon, 
Esq) 

Dried  soil  of  a  light  reddish-brown  color. 

No.  1170 — SoEL     Labeled  ^^Sub-soU  of  the  preceding,  ^c,  4*c" 

Dried  sub-soil  much  lighter  than  the  preceding ;  of  a  reddish  buff- 
color. 

N0.5II7I — Soil.  Labeled  ''Soil  on  Fdix  G.  Murphy^s  farm,  ^c, 
forty  feet  below  the  level  of  tlie  two  preceding  specimens.  Some  flints 
of  sub-carboniferous  or  Devonian  ort^  thrown  out  of  the  hole  where 
tlie  specimen  was  taken,  Nelson  county,  Ky^ 

Dried  soil  of  a  light  reddish-brown  color.  Some  irregular  fragments 
of  porous,  decayed  chert,  reddish  ferruginous  sandstone  and  shot  iron 
ore  were  sifted  out  of  this  and  the  succeeding  sub-soil  witii  the  coarse 
seive. 
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No.  1172 — Soil.  Labeled  "Suh-Boil  of  the  next  preceding.  Felix  G. 
Murphf/^8  famij  ^c,  4*c." 

Dried  soil  of  a  lighter  reddish-brown  color  than  the  precediiig. 

No.  1173 — Soa.  Labeled  ^^ Under-day.  Thirty  feet  below  the  level  of 
the  two  preceding  specimens :  from  five  feet  below  the  surface^  on  a 
root  wad.    Felix  G.  Murphy^ s  farm^  Nelson  county,  Ky^ 

Fragments  of  porous,  friable,  magnesian  limestone,  full  of  encrinital 
stems,  &c.,  were  found  in  this  i^)ecimen ;  the  analysis  of  which  is  given 
bdow. 

No.  1174 — Soil.  Lahded  ^Soilfrom  an  oldfidd^  now  in  pasture;  on 
Fdix  G.  Murphy^ s  farm,  Ndson  county y  KyT 

Portions  of  magnesian  limestone,  (see  analysis  below,)  were  found  in 
this  and  the  succeeding  sub-soil,  with  some  cherty  and  ferruginous  frag- 
ments.    Dried  soil  of  a  duly,  light  reddish-brown  color. 

No.  1175 — Soil.     Labded  ^Subsoil  of  the  preceding^  ^c^  ^c.^^ 

Dried  sub-soil  a  little  lighter  colored  than  the  soil  preceding. 

One  thousand  grains  of  each  of  these  soils,  digested  as  before  described 

in  water  charged  with  carbonic  acid,  gave  up  the  following  materials^ 

viz: 


Organic  a  volatile  matters 

Alumina,  a  oxides  of  iron  a 

manganese  a  phosphates 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potash - 

Soda  _ 

Silica -y.- 

Loss  (water  a  caibomc  acid; 

Watery   extract,  dried    at 
212^  F.,  (graiis) 


No.1169.;No.1170. 
Soil.    ;  Sub-soil. 


2.300 

.347 
1.680 
.S17 
.062 
.289 
.045 
.374 
.041 


0.496 

.080 
.263 
.250 
.060 
.091 
.026 
.194 


Soil. 


1.410 

.100 
1.680 
.301 
.053 
.140 
trace. 
.100 
.756 


5.655 


1.460 


4.540 


1 
No.ll72.|No.ll73. 

No.  1174. 

Sub-soil. 

'  Under- 
clay. 

Old  field. 

0.380 

1.600 

0.350 

.080 

.080 

.130 

.913 

2.180 

.974 

.283 

.107 

.216 

.022 

.079 

.038 

.080 

.056 

.096 

.023 

.072 

.039 

.146 

.031 

.162 

.173 

1.095 

.112 

2.100 

5.300 

2.117 

No.  1175. 
Sub-solI. 


0.300 

.163 
.747 
.183 
.011 
.062 
.095 
.200 
.072 


1.833 


The  composition  of  these  seven  soils  was  found,  by  analysis,  to  be  as 
follows,  dried  at  400°  F.: 
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No.  1 1 69.  No.  1 1 70.  No.  1 1 7 1 .  No.  1172.' No.  1 173.  No.  1 174. 


Organic  a  Tolatile  matters 

Alumiua 

Oxide  of  iron 

Carbonate  of  lime 

Magnefiia  I 

Brown  oxide  of  manganese' 

Phosphoric  acid 

Sulphuric  acid 

Potash  _ 

Soda- 

Sand  and  insoluble  silicates 
Loss 


Total 


Moisture,  lost  at  400°  F., 
(per  ccriit.)  .,_ 


Soil. 


7.351 

4.990 

4.015 

.171 

.691 

.495 

.331 

.064 

.353 

.017 

82.395 


Sub-soil.      Soil. 


Sub-soil )  Under- 
clay. 


2.982  i 

6.125  I 

4.925 

.045  ' 

.637  • 

.420 

.145 

.033 

.381 

.032 

83.470 

.^05 


7.563  ' 
4.850 
5.425 
.411   ' 
.702  ! 
.720  1 
.272 
.036 
.452  ' 
.040  ' 
79.295  i 

.2:m 


5.812 

6.640 

6.415 

.311 

.692 

.870 

.142 

.050 

.349 

.049 

78.795 


100.872 


lttO.(<00 


3.210  I    2.100 


I 


100.000    100.125 


3.610  '     3.225 


9.975 

8.740 

12.675 

3.221 

2.878 

.620 

.149 

.041 

.348 

.297 

61.095 


Old  field. 


4.836 
4.330 
3.865 
.270 
.455 
.324 
.144 
.065 
.280 
062 
85.895 


No.  11 75. 

Sab-soil. 


4.665 

6.990 

6.415 

.196 

.983 

.145 

.113 

.040 

.410 

.139 

80.495 


100.039  1100.526 


2.300 


100.591 


3.225 


These  may  be  classed  amongst  our  best  soils.  The  under-clay  does 
not  exhibit  as  much  richness  in  potash  and  phosphoric  acid  as  might 
have  bem  expected ;  but  its  proportion  of  carbonate  of  lime  is  large. 

The  soil  of  the  old  field  shows  a  smaller  quantity  of  potash  than  any 
of  the  soils.  The  sub-soils  do  not  appear  to  be  richer  than  the  surface 
soils. 

No.  1176 — Limestone.  Labeled  ^Porous  Magnenan  Limestone  found 
in  the  under-day ^  {No.  1173,)  on  Felix  G.  Murphy" b  land^  Nelson 
countyy  Ky.     Upper  Silurian^ 

A  friable  dull  grey  rock ;  exhibiting  numerous  fragments  of  encrini- 
tal  stems  on  its  d^raded  surfaces.     Powder  of  a  light  buff  color. 

No.  1 177 — LiMRSTONK.  Labeled  '^Ycllotv  Magnenan  Limestone  ;  found 
in  soil  No.  1174,  on  Felix  G.  Murphy's  farm^  Nelson  county ^  Ky^ 
Powder  of  a  light-buff'  color. 

COMPOSITION    OP   THESE   TWO    LIMESTONES,   DRIED  AT   212°  J. 


CarboDRte  of  lime--  

Carbonate  of  ma^esia 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda. ._ , 

Silex  and  insoluble  silicates 

Water  and  loss - 


No.  1176. 

No.  1177. 

From  under- 

From  soil- 

day. 

54.0^0 

48.080 

39.562 

29.666 

2.980 

9.780 

.054 

trace. 

.111 

trace. 

.231 

.533 

.240 

.134 

.880 

10.580 

1.862 

1.227 

100.000 

1          100.000 

% 
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The  limestone  No.  1177  contains  a  remarkable  quantity  of  potash, 
and  might  prove  a  hydraulic  limestone. 

No.  1178 — Limestone.  Labeled  ^'Limestone  from  the  TunipikCj  head 
of  Mill  creelc^  {med  in  metaling  the  road^)  Nelson  count j/^  Ky^ 
{Sent  by  S.  S.  Lyon,  Usq,) 

A  fine-grained,  compact,  light-grey  limestone,  incrusted  with  and  con- 
taining irregular  veins  of  calcareous  spar,  with  a  bluish-gieen  (or  grass- 
green)  mineral  under  and  mixed  with  the  calc.  spar.  The  gram  material 
is  a  calcareo-magnesian  mineral,  colored  with  oxide  of  iron ;  containing 
no  phosphoric  acid. 

THE   COMPOSITION   OF  THE   LIMESTONE   IS   AS   FOLLOWS  : 

Carbonate  of  lime.— _ 93.980 

Cirbonate  of  magnesia 2.797 

Aluimna,and  oxides  of  iron  and  manganese 1 .264 

PlM)spliorlc  acid .054 

Sulphuric  acid .H38 

Potash _  .189 

Soda _ _  trace. 

Silex  and  insoluble  silicates- _  3.040 

J00.662 

No.  1179 — Soil.  Labeled  ''Virgin  Soil  from  tJie  land  of  Wm.  Price: 
Woodland,  Forest  grotvth,  poplar ^  beechj  Idckory,  Geological  horizon^ 
black  slate.     Nelson  county^  Ky^     (Collected  by  S.  S.  Lyon,  Esq.) 

Dried  soil  of  a  grey-chocolate  color.  Some  rounded  cherty  frag- 
ments were  sifted  out  of  it  with  the  coarse  seive. 

No.  1180-^oiL.     Labeled  "Sub-soil  of  the  preceding,  ^cr 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 
Some  cherty  and  feiTuginous  fragments  were  sifted  out  of  it. 

No.  1181 — Soil.  Labeled  "Soil  taken  forty  yards  distant  from  the 
preceding  two  specimens;  same  geological  horizon;  from  an  old 
field  tvhich  has  not  been  cultivated  for  three  years.  Nelson  couij^ 
Kyr 

Dried  soil  resembles  the  last  in  color.  Contains  some  cherty  and  fer- 
ruginous fragments. 

No.  1182 — Soil.     Labeled  "Sub-soil  of  the  preceding^  ^c" 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 
Contains  some  cherty  fragments. 
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No.  1183 — Soil.  Labded  ^  Soil  of  an  old  fidd;  at  the  horizon  of  the 
Upper  Silurian  rocks.  Ndson  county ^  KyV  (Collected  by  S.  S. 
Lyon,  Esq.) 

Dried  soil  of  a  dark  grey-buff  color.    Some  iron  gravel  ^fted  out 
of  it 


No.  1184 — Soil.    Labded  '^Sub-soil  of  the  preceding^  ^c." 

Sifted  out  a  few  fragments  of  iron  gravel. 

One  thousand  grains  of  each  of  these  soils,  (air-dried,)  digested  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  materials  as  repre- 
sented in  the.  folio  wing  table : 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  man- 
ganese and  phosphates 

Carbonate  of  lime 

Magnesia « 

Sulphuric  acid 

Potash 

Soda_ 

Stlica • 

Watery  extract,  dried   at  212^'  F., 
(grams) 


No.  1179. 

Virgin 

son. 


0.950 

.214 
1.896 
.254 
.033 
.083 
trace 
.098 


No.1180. 
Sub-soil. 


0.400 

.087 
.447 
.133 
.033 
.050 
.086 
.197 


No.ll81.'No.ll82.No.ll83. 
Old  field.  Sub-soil.. Old  field. 


3.528 


1.433 


0.350 

.154 
.550 
.099 
.042 
.040 
.042 
.287 


1.564 


0.267 

.094 
.377 
.105 
.022 
.018 
.017 
.145 


1.045 


0.551 

.297 
.713 
.360 
.029 
.048 
.038 
.221 


2.257 


No.  1184. 
Sub-floil. 


0.407 

.081 
.663 
.187 
.050 
.045 
.073 
.313 


1.819 


The  composition  of  these  soils,  dried  at  400^  F.,  is  given  in  the  fol- 
lowing table: 


No.  1179. 
Virgin  soil. 

No.  1180. 
Sub-soil. 

No.  1181. 
Old  field. 

No.  1182. 
Sub-soil. 

No.  1183. 
Old  field. 

No.  1184. 
Sub-soil. 

Organic  *  vol  matters 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia > 

9.656 

2.365 

3.285 

.396 

.643 

.310 

3.809 
3.990 
3.910 
.172 
1.328 

.310 
.161 
.127 
.175 
.038 

86.520 

4.586 
2.990 
4.235 
.196 
1.214 

.220 
.208 
.050 
.169 
.045 

87.045 

3.785 
4.590 
5.000 
.146 
1.273 

.245 
.162 
.059 
.206 
.046 

84.895 

5.149 

2.390 

4.035 

.221 

.503 

.195 
.161 
.084 
.181 
.047 

a5.420 
1.614 

4.705 

4.715 

5.035 

.246 

.536 

Brown  oxide  of  manga- 
nese   ._«- 

.120 

Phosphoric  acid 

Sulphuric  acid 

Potash 

1           .378 
.076 
.135 
.046 

82.870 

.342 
.050 
.227 

Soda _ 

.061 

Sand  and  insoluble  sili- 
cates   . 

83.495 

Loss 

.438 

Total 

Moisture,  lost  at  400^ 
F.,  (percent.) 

100.160 

100.540 

100.958 

100.407 

100.000 

100  000 

3.375 

1.950 

1.885 

2.250 

2.3£0 

2.775 
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In  these  soils,  which  present  general  traits  of  resemblance,  there  may 
be  observed  the  usual  differences  noticed  between  the  composition  of  the 
soil  of  the  old  field  and  that  of  the  virgin  soil.  With  the  exception  of 
the  potash,  all  the  essential  ingredients  are  in  smaller  proportion  in  the 
former  than  in  the  latter.  A  smaller  amount  of  soluble  matter  also  is 
extracted  by  the  carbonated  water  from  the  cultivated  soil. 

No.*l  1 8  5 — Soil.  Labeled  "  Virgin  Soil^  from  the  farm  of  John  Trout* 
man.  Woodland.  Forest  grotvth,  heechy  sugar-tree,  and  poplar. 
Waste  of  the  Black  Slate  and  Upper  Silurian  Limestone;  {above  the 
horizon  of  the  growth  of  cedar :)  Nelson  county ,  Ky^  {Procured  by 
S.  S,  Lyon,  Esq,) 

Dried  soil  of  a  light  chocolate  color.  Some  ferruginous  and  cherty 
particles  and  a  small  rounded  quartz  pebble  were  sifted  out  with  the 
coarse  seiva 

No.  1 186 — Soil.     Labeied  "  Sub-soil  of  the  preceding,  4*0." 

Dried  soil  a  little  lighifer  colored  and  more  yellowish  than  the  preced- 
ing. 

No.  1187 — Soil.  Labeled  ^^  Soil  from  the  farm  of  Ralph  Cotton,  north 
side  of  Beech  Fork  of  Salt  river,  five  feet  above  the  base  of  the  Black 
slate.  Containing  diert  of  sub-carboniferous  origin,  Nelson  county^ 
Kyr     (Procured  by  S.  S.  Lyon,  Esq.) 

Dried  soil  of  a  light  chocolate  color.  A  considerable  quantity  of 
fragments  of  decomposed  chert  were  sifted  out  with  the  coarse  seive. 

No.  1188 — Soil.     Labeled^ Sub-soil  of  the  preceding,  ^c^ 

Dried  soil  somewhat  lighter  colored  and  more  yellowish  than  the  pre- 
ceding.    Some  small  ferruginous  and  cherty  particles  sifted  out 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  matters  as  repre- 
sented in  the  following  table : 


C^OnCAI  BEPOBT  OF  QBOLOQICAL  StlRTET. 


phuaphtiles  ... 
CnrbuDMtu  of  liu 

ftlague*i.i 

Sulphuriociil  -. 

Patuh 

Soda - 


iQ  and  niangiiMaa  and 


Sitia 


W»ler7eitn«:t,tlri«d«t9I9°F.,  (grdm).. 


No.  11S&. 

No.  1186. 

No.  1187. 

VicsiD  Kil. 

Subsoil. 

Soil. 

0.783 

0.370 

0.600 

.131 
.S30 
.230 
.033 
.065 
.064 
.231 

*131 
.147 
.137 
.038 
.016 
.096 
.107 

.147 
1.430 

.333 

DOt  Mtim'd 

.096  1 

.116  ' 

.279  , 

9.117 

'•- 

3.890  1 

No.  lite. 

8ul>.K>il. 


The  composition  of  these  four  soils,  dried  at  400°  F,  is  pven  ia  tie 
folloning  table: 


On^lc  and  volatile  matun  .. 

Alnnuna 

Oaide  of  iron .- 

Caibunute  uf  linw 

MagiiOJio 

Brown  oiiae  pr  msnsaneM. — 

Ptiiwphoric  nciii 

Bniphurioidd 

Futanh 


No.  118.";.     No.  1186.  :  No.  1187. 
VirglQtoil.   Bab«)a.   ;      Soil. 


2.231  : 
4.135 
3.410  ! 


Saiid  and  iumluble  Mlicatw... 


No.  1198. 
Sub-ioiT. 


4.355 
11.140 

6.085 


ToUl !     100.000  I   _100.000|_100^000  I 

MoUture.loslnt  400°  F..  (percent.) 1        3.235  2.42&J         3.775  I 


No.  1189— Marly  Cl,\y.  Labeled  "Wiife  Clay,  {or  Sub-soil,)  near 
the  road  on  the  farm  of  Mr.  Stephen  Cambran.  SotUk  of  the  126//( 
mile  of  Base  Line,  kelson  county,  Ky."    {Procured  by  S.  S.  Lyon, 

En) 

A  greyisli-white  ulay,  mottled  with  yellowish. 
No.  1 190— Clay.     Labeled  "  Yellowish  Clay,  (or  Siib-sotl,)  found  imme- 
diately under  the  preceding,  '^'c.,  ^c" 
A  brownish-yetlow.  ferruginous  clay,  or  siib-soil. 
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COMPOSITIOTT  OP  THESE  CLATS,  DRIED  AT  212°    f. 


Alumina 

Silica 

Oxide  of  iron 

Cttrbonatc  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Salphuric  acid 

Potash  — — 

Soda ....--: 

Water,  expelled  at  red  heat. 
Loss 


1 

No.  1189. 

No.  1190. 

Marly  clay. 

Fcrrugin*8 
clay. 

12.960 

52.6«0 

6.740 

12.. >0 

.389 

.^i 

.255 

15.348 

54.280 

12.940 

1.980 

1.216 

.284 

1.0»8 

not  estimM  notestim'd 
2.b43  I  1.371 


not  e8tim*d 
12.500 


101.131 


.122 

1^300 

.071 


100.000 


These  clays  might  probably  be  used  with  advantage  on  soil,  in  their 
immediate  neighborhood,  which  has  been  exhausted  by  long  culture,  or 
which  is  deficient  in  lime,  alumina,  phosphoric  acid,  or  potash. 

No.  1191 — Soil,  Labeled  ^Virgin  SoU;  from  the  farm  of  HezeJciah 
Mdbley,  Lick  creek  ;  east  of  Boston^  Nelson  cmmty,  Ky.  Ten  feet 
under  the  level  of  the  Black  Slate^  and  probably  derived  in  part  from 
the  Upper  Sihrian  rocks.'"''     {Obtained  by  S.  S.  Lyon^  Esq.) 

Dried  soil  of  an  umber  color.  Some  fragments  of  limestone  sifted 
out  of  it 

No.  1192 — Soil.    Labeled  ^Sub-soil  of  the  preceding^  ^c,  ^'c." 
Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

No.  1193 — Soil.  Labeled  ''Soil  from  an  old  fidd^  farm  of  Hesekiah 
Mobley.  Lick  creek;  east  of  Boston^  Nelson  county,  Ky.  From 
the  bed  of  yellowish  soil  immediaiely  under  the  Black  Devonian  Slate. 
The  soil  is  probably  the  waste  of  the  upper  part  of  the  Yellow 
{Upper)  Silurian  rocky  and  of  the  slate  and  shaly  beds  at  the  base 
of  the  Knob'Stone.^^     {S.  S.  Lyon.) 

Dried  soil  of  a  light  chocolate  color,  with  a  tinge  of  yellowish.  Some 
large  cherty  and  ferruginous  particles  were  sifted  out  of  it. 

No.  1194 — Soil.     Labeled  ''Sub-soil  of  tlie  preceding,  ^c,  4*^." 
Dried  subHSoil  lighter  colored  and  more  yellowish  than  the  preceding. 


# 
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Some  cberiy  and  fermginons  fragments  were  sifted  out  of  it  with  tbe 
coarse  seive. 

The  quantity  of  soluble  matters  extracted  from  a  thousand  grains  of 
each  of  these  soils,  by  digestion  for  a  month  in  water  charged  with  car- 
bonic acid  gas,  is  stated  in  the  following  table  : 


Organic  and  volatile  matters .. 

Alumina,  and  oxidee  of  iron  and  manganese  and 

phosphates . * — . 

Carbonate  of  lime 

Magnesia ... 

Sulphuric  acid 

Potash - 

Soda_ - - 

Silica . 

Loss 


Watery  extract,  dried  at  212®  F.,  (grains) 


No.  1191. 

No.  1192. 

No.  1193. 

Virgin  soil. 

Sub-soil. 

Old  field. 

1.170 

o.soo 

0.673 

■     .164 

.047 

.087 

3.913 

1.807 

.663 

.783 

.033 

.150 

.OSO 

.028 

.045 

.043 

.009 

.036 

.043 

.043 

.022 

.081 

.110 

.150 

.253 

6.5eo 

2.577 

1.826 

No.  1194. 
Sub-soil. 


0.350 

.031 
.396 
.163 
.028 
.026 
trace. 
150 


1.144 


The  virgin  soil  is  said  by  Mr.  Lyon  to  be  more  immediately  derived 
from  the  Silurian  rocks  than  the  soil  of  the  old  field. 

The  composition  of  these  soils^  dried  at  400°  F.,  may  be  seen  in  the 
following  table : 


No.  1191. 
Virgtn  soil . 

No.  1192. 

Sub-soil. 

No.  1193. 
Old  field 

No.  1194. 

Sub- soil. 

Oreranic  and  Tolatile  matters -.-- - -— 

10.425 

3.490 

11.385 

6.146 

5.710 

.145 

.275 

.058 

.420 

.099 

61.495 

.352 

6.207 

10.590 

13.585 

.770 

1.010 

.645 

.367 

.050 

.700 

.083 

64.820 

1.173 

3.286 

1.190 

3.670 

.172 

.415 

.228 

-  .047 

.050 

.164 

.034 

89.045 

1.699 

2.564 

Alumina . • . 

5.890 

Oxide  of  iron - - . , 

5.135 

Carbonate  of  lime .-- - . 

.220 

Masmesia - . ,. . . -. 

.586 

Brown  oxide  of  maneranese ....... — 

.170 

Phosphoric  acid . .. 

.079 

Sulphuric  acid ....... 

.058 

Potash 

.357 

Soda _ 

Sand  and  insoluble  silicates ...... 

.042 
84.S20 

Loss 

.079 

Total- 

100.000 

100.000 

100.000 

100.000 

Moisture,  lost  at  400<>  F.,  (per  cent.) 

7.825 

9.375 

2.625 

3.475 

The  virgin  soil  is  evidently  of  a  different  character  from  the  soil  of  the 
old  field,  and  probably  was  more  immediately  derived  &om  a  limestone 
stratum.    It  contains  a  much  greater  quantity  of  alumina  and  oxide  of 
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iron,  carbonate  of  Hire,  potash,  &c.,  &c.,  than  may  be  supposed  to  have 
originally  existed  in  the  old  soil.  Its  proportion  of  sand,  &c.,  is  quite 
small.  If  properly  drained,  it  ought  to  be  a  very  fertile  and  durable 
soil. 

NELSON  COUNTY. 

No.  1195— Water,  sent  {October,  21^  1857)  ly  Dr.  J.  F.  McMh 
Ian,  of  Carlisle,  from  the  only  pond  in  an  inclosure,  where  cattle  die 
of  mill'iickness  during  the  dry  months,  on  the  farm  of  B,  W. 
Mathers,  near  that  place.     Nidwlas  county,  Ky^ 

The  water  deposited  a  sediment  in  the  jug  on  standing  which  con^n- 
ed  silex,  (or  fine  sand,)  alumina,  oxide  of  iion,  &c.,  and  appeared  to  be 
simply  fine  earth  washed  from  the  soil. 

The  water  was  carefully  examined  and  submitted  to  a  thorough  anal- 
ysis and  testing  for  the  presence  of  injurious  mineral  matters,  but  noth- 
ing of  the  kind  which  might  be  supposed  to  cause  disease  was  found  in  it 

The  quantity  of  saline  matters  which  it  coritained  was  found  to  be  quite 
small,  only  0.049  per  cent,  which  had  the  following 

COMPOSITION,  DRIED  AT  212^   P. 

Carbonate  of  lime  - - - - --      0.02661)  Held !n  solution  bj car- 

CariwDate  of  magnesia , 0(15M{       bonio  acid. 

Sulphite  of  lime 00048 

Sulphite  of  magnesia .0(»744 

Sulphate  of  potish .00225 

Sulphate  of  soda 00367 

Chloride  of  magnesium .OUO.j? 

Silica 00184 

Loag 00100 

0.04900 

This  is  in  the  proportion  of  rather  less  than  three  and  a  half  grains 
of  saline  matters  to  the  pound  avoirdupois  of  the  water. 
No.  1 1 9G — Soil.     Labeled  ^  Virgin  Soil,  from  James  M.  Turner'* s  landy 

from  woodland  pasture.     Primitive  forest  growth,  white  and  red 

oak,  poplar,  some  black  ash,  wild  dierry,  and  a  good  deal  of  beech. 

Waters  of  Stoney  creek,  Nicholas  county,  Ey.     Lower  Silurian  for- 

mation.^^ 

Dned  soil  of  a  yellowish  dark  grey  color. 

No.  1197 — Soil.  Labeled  ''Same  Soil  as  the  preceding,  from  a  field 
which  has  been  more  than  fifty  years  in  cultivation ;  lying  waste  ever 
since  1852.    Jos.  M.  Turners  land,  ^c,  ^c." 

Dried  soil,  lighter  colored  and  more  yellowish  than  the  preceding. 
81 
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No.  1198 — Soil.     Labeled  ^^Sub-sail  of  the  oldfidd  {above  described.) 
tfas,  M.  Turner* 8  landy  4*c.,  4^c'' 

Dried  soil  of  a  greyish-buflf  color. 

One  thousand  grains  of  each  of  these  three  specimens  of  soils  were 
digested  for  a  month  in  water  charged  with  carbonic  acid ;  to  which  they 
gave  up  soluble  matters  in  the  proportions  stated  in  the  following  table : 


Organic  and  volatile  matters . ... 

Alumina,  and  oxides  of  iron  and  manganese  and  phoephates 

C>irbonate  of  lime . ..... 

Magnesia .. . 

Sulphuric  acid.. ..... ...... 

Potash 

Soda 

Silica • .... 

Loss . . . 


Watery  extract,  dried  at  219^  F.,  (grains) 


No.  1196. 

No.  1197. 

No.  1198. 

Virgin  soil. 

Old  field. 

Sab-M>U. 

0.927 

0.550 

0.283 

.174 

.121 

.030 

1.K30 

0.920 

.563 

.144 

.084 

.084 

.02d 

.030 

.033 

.093 

.022 

.019 

.01*2 

.025 

.021 

.200 

.181 

.247 

.14& 

3.543 

1.933 

1.2c0 

The  composition  of  these  soils^  dried  at  400^  F.,  was  found  to  be  as 
follows : 


Organic  and  volatile  matters... 

Alumina 

Oxide  of  iron . 

Carbonate  of  lime 

Magnesia 

Briwn  oxide  of  manganese 

Phosphoric  acid . 

Sulphuric  acid ... 

Pocash 

Sodii 


No.  1196. 
Virgin  soil. 


Sand  and  insoluble  silicates. 
Loss 


Total _ 

Moisture,  lost  at  400°  F.,  (per  cent.). 


7.820 

4.360 

4.465 

.520 

.706 

.320 

.211 

.058 

.365 

.131 

81.120 


No.  1197. 
Old  field. 


6.339 

6.260 

5.970 

.345 

.643 

.270 

.195 

.050 

.336 

.071 

79.720 


No.  1198. 
Sub-soU. 


6.687 

11. 2:^5 

7.9b7 

.370 

.851 

.095 

.231 

.016 

.4^5 

.078 

71.b70 

.095 


100.076       100.199 


100.009 


4.150 


The  soil  of  the  old  field  does  not  appear  to  be  as  much  impoverished 
as  might  have  been  expected ;  indeed  it  may  be  considered  still  quite 
fertile ;  most  probably  because  some  of  the  sub-soil,  which  is  quite  xkh  in 
the  nutritive  mineral  elements,  has  become  mixed  wijth  it  in  the  process 
of  cultivation  of  the  field. 
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OHIO  COUNTY. 

No.  1199— Coal.    Lahded  "BuU  Run  Cod,  Ohio  county,  Kyr 

A  pure,  shining  pitch-black  coal,  which  breaks  pretty  easily,  and  cleaves 
into  thin  layers,  with  some  fibrous  coal,  like  vegetable  charcoal,  in  patches, 
on  the  surfaces  of  the  layers ;  the  rest  of  the  surfaces  being  shining  and 
irr^lar.  Over  the  spirit  lamp  it  softens  and  swells  up  a  great  deal 
into  a  light  and  spongy  coke,  giving  off  much  flame.  Specific  gravity 
1.298. 

PROXIMATK  A!fALT8I8. 

Moisture « 2.60  ?   m     i 

Volatile  combustible  matters 41  20  \  ^^^^  volatile  matters 43.80 

Fixed  carbon  (in  the  coke) .„  52.66/   r-u*     i  ««  ^* 

Purpliahgrej  ashed 3.54  (  Light  coke 66.20 


100.^.0  lOlLOO 


The  percentage  of  sulphur  was  found  to  be  1.829. 

No.  1200— Coal.     Labeled  ''Crawford:^  Coal,  Ohio  county,  KyP 

A  rather  dull  pitch-black  coal ;  rather  tough,  with  an  even  satiny 
cross-fi-actura  No  fibrous  coal  between  the  layers.  Over  the  spirit 
lamp  it  swells  a  little,  gives  much  smoky  flame^  and  leaves  a  dense 
coka    Specific  gravity,  1.389. 


PROXIMATE  ANALYSIS. 


VoTamrc^mVu^tibfe''^^^^  SS.Io  \  Total  volatile  matters 41.20 

Fixed  carbon  (in  the  coke) 37.b^O  >   t\^^^^^\,^  ro  cm 

Grey  ashes...: 1 21.00  \  ^ensecoke 58.80 


100.000  JOO.OO 


The  percentage  of  sulphur  is  3.234. 


coMPOsrrioN  or  the  ash. 

Silica 12.084 

Alumina,  and  oxides  of  iron  and  manganese . * 8.280 

L'me _ —  .2i3 

Ma^nn^esia .346 

Phosphoric  acid . . .- a  trace. 

Sulphuric  acid .n2 

Poui-h i .379 

Soda 103 


21.536 


The  first  coal  appears  to  be  a  good,  soft  bituminous  coal,  but  the  latter 
contains  too  much  earthy  matter  and  sulphur.  The  ashes  contain  more 
alkaline  matter  than  is  generally  supposed  to  be  present  in  coal  asL 
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OLDHAM  COUNTY. 

No.  1201 — ^Limestone.  Labeled  ^Rock  from  which  the  white  azhy 
soil  was  derived,  (See  No.  737,  in  Vol.  Ill,  of  these  Repoits;)  one 
mile  northeast  of  LaGraxtge^  Oldham  county^  Ky.  Upper  Silurian 
formation.^' 

No.  1202 — Limestone.    Labeled  ^EydrauUc  ?  Limestone,  Curry* s  Fork 

of  Floyd's  creek,  Oldham  county,  Ky^ 

A  fiue-granular,  dull,  greemsh-grey  rock.    Adheres  slightly  to  the 
toDgua 

coMrosrrioN  or  thssb  limestones,  dried  at  212^  f. 


Cftrboimte  of  Hme — 

CArbDnattf  of  mnpiesia 

Aluiniiiii,  and  oxidea  ut'  iron  aud  mangaDese. 

Pho:»phi»ric  acid 

Sulphuric  acid ... . 

Pv^ttth- 


Sodi 

Silex  ami  in^Kilubc  silicates 
Water  aud  loss 


iOU.UUU 


No.  1201. 

No. 

1202. 

LaGrange. 

Floyd^i  creek. 

41  ..580 

41.980 

S4.U30 

SI .400 

6.^6l^ 

6.^60 

.374 

.310 

.:03 

.3^6 

.4.'k> 

.b70 

.2(14 

.::7a 

23.5f'U 

24.6-0 

3.614 

3.6:;5 

lUU.OUO 


^/'Both  of  these  rocks,  which  present  a  sti  iking  similarity  of  composi- 
tion, would  very  probably  fumibh  good  hydraulic  cement^  when  properly 
calcined  and  prepared. 


OWEN  COUNTY. 


No.  1203 — ^Marl.  Labeled  ^^Shaie,  collected  from  the  spring  (now  dry) 
supposed  to  cause  milk-sickness.  Waters  of  Dickey's  creek;  a  mile 
and  a  half  from  Benj.  Hay  den's,  Owen  county,  Ky^'^ 

A  dirty-buff  and  brownish  ferruginous  chiy-like  substance. 


COMFOSITION,   DRIED  AT  212*'    F. 


8and  and  insoluble  silicates..- 

Alumiiiii,  and  oxides  of  iron  and  tnnngiinese 

Carbonate  of  lime 

Carbonate  of  magne-iai 

Phospho" ic  acid  -. -.  — .  —  .. ....^. 

Sulphuric  acid — ... 

PoUsh 


8oda - 

WaUtfftnd  lots.  ••••—••— —••••••  .•———. 


29.24') 

19.940 

34.5nO 

5.We-7 

.9:m 

.372 

.649 

.UOU 

8.998 


1(K).UU0 
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No.  1204 — Soil.  Labeled  "  Virgin  Soil,  front  tvoods,  on  the  Jirst 
farm  afler  ascending  the  hill  from  Harmony  to  Stamping-Ground. 
Forest  grotvthy  white  oak  on  the  top  of  the  ridge,  some  beech  on  the 
sides  of  the  hill.  Southern  edge  of  Owen  county ,  Ky.  Lower  Silvr 
rian  formation.^^ 

Dried  soil  of  a  chocolate-grey  color. 

No.  1205 — Soil.     Labeled  ^Same  soil,  from  an  old  fidd;  on  the  road 
from  Harmony  to  Stamping- Ground,  «J*a,  ^c." 
Dried  soil  resembles  the  preceding. 

No.  1206-r-SoiL.     Labeled  ''Sub-soil  of  the  old  field,  ^c,  ^c'' 

No.  1207 — Soil.  Labeled  ''Virgin  Soil ;  Weston  Jenkins^  laid,  two 
and  a  half  miles  from  New  Liberty,  Owen  county,  Ky.  Forest 
growth,  beech.     Lower  Silurian  formation.^^ 

Diied  soil  of  a  chocolate-grey  color. 

No.  1208 — Soa.     Labeled  "Same  soil  from  a  cultivated  fidd  on  Weston 
Jenkins'  farm,  ^*c.,  ^'c." 
Dried  soil  a  little  darker  colored  and  sL'ghtly  browner  than  the  pre* 


ceding 


No.  1209 — Soil.     Labded  "Sub-soil  from  the  same  cultivated  fidd^ 

V    C;      V    C 

Dried  soil  resembles  the  preceding. 

One  thou&ind  grains  of  eich  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  gas,  gave  up  of  soluble  mateiials  as 
stated  in  the  following  bible : 


No.  1204. 
Virgin  soil. 

No.  1305. 
OM  ficU!. 

No.  1336. 
Sub-ioiL 

No.  1307 
Virgin  soil. 

No.  130e. 
Old  field. 

No.  1309. 
Sub-soil. 

Orpranic  *  vol.  raitters 

Alumina,  and  oxides  of 

iruu  A  manganese  * 

ph  isph.ites . 

C  irbon  ite  ol'  lime 

Mi?iie:<ia 

8ulp!mric  acid . 

Pa'ash . . 

0.630 

.147 
.300 
.103 
.033 
.079 
.031 
.414 
.013 

0.517 

.130 
1.330 
. « .^ 

.03- 
.064 
.(»3. 
.l.U 

0.333 

.06T 

.42* 

.(•7 

.0  6 

.03» 

.039 

.313 

.04M 

0.555 

.147 
.347 
.(61 
.033 
.053 
.0(15 
.164 
.0^<«i 

0.450 

.097 
.763 
.083 
.033 
.057 
.019 
.3.54 
.(»97 

0.333 

.097 
.714 
.Ot<5 
.038 
.038 

S«>da 

Siiici -- 

.3.J1 

Lous ^. 

.104 

Watn-T  extract,  dried  at 
312*  F.,  (sraiDf)  .^ 

1.770 

i.470 

1.317 

1.450 

1.853 

li630 
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The  composition  of  these  six  soils  is  stated  in  the  following  table,  viz : 


Organic  *  vol.  matters- 

Alumina 

Oxide  of  iron 

Carbonate  of  lime  . 

M-ignesia 

Brown  oxide  of   man- 
ganese   

Pho?plioric  acid 

Sulphuric  acid 

Potiiah 

Soda 

Sand  and  insoluble  sili- 
cates  

Loss 

Total 


No.  1204. 


No.  1205. 


Virgin  soil.    Old  field. 


Moisture«lostat400»F 
(per  cent.) 


4.865 
2.695 
2.810 
traceB. 
.514 

.095 
.0f<6 
.050 
.094 
.035 

88.020 
.736 


6.026 
3.470 
3.935 
traces. 
.915 

.170 
.178 
.(5'» 
.0^9 
.040 

84.870 
,257 


No.  1206. 
Sub-soil. 


4.319 

5.280 

5.26A 

traces. 

1.178 

.220 
.128 
.033 
.271 
.098 

82.820 
.393 


No.  1207. 
Virgin  soil. 


No.  1208. 
Old  field. 


4.112 
2.545 
2.995 

.6b6 


5.218 

3.160 

3.360 

.120 

.708 


No.  1209. 
Sub-soil. 


.171 

.445 

.f95 

.144 

.210 

.2:^7 

.045 

.062 

.058 

.116 

.149 

.133 

.022 

.049 

.042 

88.120 

85.970 

87.295 

1 .0:^9 

.549 

100.000 


2.375 


100. (KH) 


2.925 


100.000 


2.775 


100. OUO 


2.515 


100.000 


3.F90 

3.695 

3.735 

.095 

.746 


UK). (ill 


2.750 


2.525 


These  soils,  which  are  much  poorer  than  those  based  on  the  blue  lime- 
stone of  the  Lower  Silurian  fonnation,  would  be  benefited  by  top-dress- 
ings of  lime  or  marl.  Such  a  marl  as  No.  1203,  from  this  county, 
desciibed  above,  would  answer  the  purpose  admirably. 

OWSLEY  COUNTY. 

No.  1210 — Carbonate  of  Iron.  Labeled  ^Carbonate  of  Iron  incrusted 
with  gypsumj  disseminated  in  the  black  shales  twenty-three  feet, above 
coal  No.  2,  Proctor^  Owsley^  county^  Ky^  (Obtained  by  Messrs. 
Downie  and  Lesquereux.) 

A  dark-grey,  fine-grained  carbonate,  in  flat  pieces  about  an  inch 
thick ;  surfaces  on  both  sides  changed  into  dark  brown  peroxide.  Pow- 
der of  a  daik  diity  buff  color.     Specific  gi-avity  3.271. 

No.  1211 — Carbonate  of  Iron.  Labeled  ^^Iron  Ore  from  the  north 
bank  of  the  North  Fork  of  the  Kentucky  river ^  forty  feet  above  the 
river  surface;  on  the  land  of  John  G,  McGuire^  one  mile  above 
Proctor^  Owsley  county ^  Ky^  (Obtained  by  Jos.  Lesley,  jr.)  Geolo- 
gical position,  between  the  main  and  upper  beds  of  coal. 

Portion  of  a  large  nodule  of  compact,  fine-grained,  dark-grey  carbonate 
of  iron.  Exterior  surfiice,  and  surfaces  of  the  oracks,  with  a  thin  coat- 
ing of  yellowish  peroxide.  Some  of  the  fissures  filled  with  oalo.  spar. 
Specific  gravity  3.405. 
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COMPOtmOlf  OP  THE8K  TWO  Omn»  DRIED  AT  213^   F. 


Carbonate  of  iron 

Oxide  ol'iron 

Alumina 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  manganese 

Pho««phoric  acid 

Sulphuric  acid 

Potash - 

Soda 

Silex  and  insoluble  silicites.. 
Bituminous  matter  and  loas... 


Total 


Percentage  of  metallic  iron 

Moisture,  lost  at  212^  F.,  (per  cent.) 


No.  1210. 

No. 

1211. 

Proctor  ore. 

Ore,  1  mile  above 

Proctor. 

38.321 

62.292 

22.564 

7.726 

.6e0 

.520 

.15rt 

1.964 

8.414 

8.685 

1.0:23 

1.324 

.759 

1.463 

.372 

.510 

.3oy 

.262 

.2-^0 

.347 

22.580 

11.9IS0 

4.620 

2.687 

100.000 

100. 000 

34.304 

35.400 

0.70 

0.60 

Kich  enough  to  be  profitably  smelted  into  iron,  but  containing  rather 
more  phosphoric  acid  than  is  desirable  in  iron  ore. 

No.  1212 — Saline  Efflorescence  called  in  the  neighborhood  ^  nitre  ;^^ 
on  the  shale  tvith  the  carbonate  of  iron.  Proctor^  Owsley  county j  Ky. 
(Collected  by  Messrs.  Downie  and  Lesquereux.) 

White  satiny,  acicular,  crystalline  powder,  on  and  mixed  with  frag- 
ments of  shale.  The  solution  in  water  was  neutral.  It  is  pretty  pure 
stdphate  of  magnesia^  or  Epsom  salt. 

No.  1213 — Coal.  Labeled  ^Coal  from  the  Big  Vein^  about  three  feet 
to  three  feet  ten  inches  thicky  owned  by  Philips;  on  the  west  side  of 
Mirey  branch  ;  about  a  thousand  feet  from  the  river^  and  one  mile 
from  Proctor  J  Owsley  county^  Ky.  Geological  position^  under  the 
conglomerate  or  milistone  grit.^^     (Obtained  by  Jos.  Lesley,  jr.) 

A  pure  looking,  deep  pitch-black  coal,  with  some  fibrous  coal  between 
the  layers.  Over  the  spirit  lamp  it  softened,  agglutinated,  and  swelled 
into  a  rather  dense  coke;  with  much  smoky  flama  Specific  gravity 
1.275. 


PROXIMATE    ANAI.TBT8. 

2.nf: 

34 


Moistnre 

Volatile  combustible  matters  . 

Fixed  carboD^n^ihe  ^^_^_«  ;;;;"•-- --"^I".:         ^illj  M^^'***^  denwcoke..         63.60 


'"HI  Total  ToIaUle  matters  ..         S6.40 


Light  grey 


100.00 


100.00 
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The  percentage  of  sulphur  was  found  to  be  0.796. 

Silica ^  3.9P4 

A!utn';ii;i»  anJ  oxides  of  iron  And  xnuigane^e... . S.obO 

L'uie .103 

Migne^i  t — .-- --.--- —  ....  —  ..-- .-----.-  .as 

Sulphuric  acid not  estimated. 

Poiaali .231 

8odA ^ .175 

_  ?.lu9 

No.  1 21 4 — Coal.  Labeled  ^  Coal  from  McGuire's  ^Big  Vein^  on  Upper 
Stufflebean  creek ;  half  a  mile  north  of  Proolor^  Owslejf  count ff^  Ky. 
Geological  position^  under  the  conglomerate.^^  (Obtained  by  Joseph 
Lesley,  jr.) 

A  pure,  deep-pitch-black,  ghining  coal.  Some  fibrbus  coal  between 
the  layei*s.  Over  the  spiiit  lamp  it  softened  and  agglutinated  and  swell- 
ed into  a  modemtely  dense  coke.     Specific  gnivity  1.235. 


ri3XIllA7B  ANAI.T8IB. 


vl*!;i;VmWtibT;  miire;;:::::::::::;:::    3?:*  j  Tot.i  routa. ».««  „    39.60 
DS-^t;' iii-r!'!.^:::::::::::::::::  _^_^j  Mo<i«tei,d««ecoke„  ^jojo 

JOO.IK)  __10U.OO 

The  percentage  of  sulphur  was  found  to  be  0.645. 

COMPOSITION   or  THE  ASH. 

Silica - 0.324 

Alomina,  and  oxides  of  iron  and  manganese .bH) 

Lime.   . *  trace. 

Mrt^nesia .260 

Sulphuric  acid .132 

Alk«liej  and  loss • .104 

1.5(0 

No.  1031* — Coal.  Labeled  ''Coal  from  Beaitg's  river  bank  big  vein  ; 
ninety  feet  above  the  river,  at  its  north  side,  between  Lower  Stuffle- 
bean creek  and  Miry  brandi,  and  nearly  opposite  to  Proctor,  Owsley 
county,  Ky^  Geological  position,  under  the  conglomerate  or  millstone 
grity     (Obtained  by  Jos.  Lesley,  jr.) 

A  pure  deep-pitch-black,  shining  coal ;  with  fibrous  coal  between  the 
layers.  Over  the  spiiit  lamp  it  softens  and  agglutinates,  gives  much 
smoky  flame,  and  leaves  a  moderately  dense  coke.  Specific  gravity, 
1.338. 

*  This  and  the  following  number,  1031,  accidentally  omiUed  in  their  proper  placeif  are  intro- 
duced here. 
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PftOXIHATB  ANALYSIS. 

v^nSiTcimSis^ibi;  mVti^:::::::::::::::     alul  ^otai  Toutne  m.tte«...  38.26 

100.00  100.00 

The  i^rcentage  of  sulphur  is  4.074. 

COMPOSITION  OF  THE  ASH. 

Silicii - 1.284 

Alumina,  and  oxides  of  iron  and  manganese . 4.380 

Lime •- - .- - - a  trace. 

Magnesia - -- . . .266 

Sulphuric  acid,  alkalies,  and  loss . «.  .670 


• 


6.600 


POWELL  COUNTY. 

No.  1032 — Carbonate  of  Iron.  Labeled  '^Knoh  Iron  Ore,  above 
Stantotiy  Powell  county^  jffy." 

A  fine-grained,  dark-grey  ore ;  weathered  surfaces  dull  reddish-brown 
and  yellowish.    Powder  yellowish  grey.    Specific  gravity  3.3571. 

COMPOSITION,  DRIKO  AT  212**   P. 

Carbonate  of  iron — - -.—  51.082>       -jo  noi  «^  «^„*  ^f  i^r. 

Oxide  of  iron 10.500$  -32.021  per  cent,  of  iron. 

Alumina- 2.480 

Carbonate  of  lime -  5.780 

Carbonate  of  magnesia . 10.048 

Carbonate  of  manganese 4.034 

Phosphoric  acid — -. 1.088 

Sulphuric  acid .235 

Potash - .627 

Soda _ .267 

Silex  and  insoluble  silicates 14.040 

100.081 

No.  1215 — Son*.  Labeled  ^'Virgin  Soil,  from  Moses  JS.  Cornier^ s  farm, 
near  Red  river,  Powell  county,  Ky.  Principal  forest  growth,  small 
wMte  oak,  <dso  some  hickories  of  small  size.  This  soil  is  chiefly 
derived  from  the  Black  Devonian  shale.^^ 

Dried  soil  of  a  dark  umber-grey  color.  A  considerable  quantity  of 
fragments  of  dark  grey  and  soft  red  ferruginous  slaty  sandstone  was 
sifted  out  of  this  soil  with  the  coarse  seive.  « 

No.  1216 — Soil.  Labeled  ^Same  Soil,  from  an  old  field,  fifteen  to 
twenty  years  in  cultivation.    Moses  S.  Conner^ s  farm,  ^c,  ^c." 

Dried  soil  of  a  buff-grey  color.  Contains  firagments  of  red  ferrugin- 
ous slaty  sandstone,  but  not  so  much  as  the  preceding. 

3S 
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0. 1217 — Soil.    Labeled  ''Subsoil^  from  the  same  old  fidd.    Moses 

JS.  Conner  s  farnty  ^c.j  ^c^ 

Dried  sub-soil  of  a  light,  greyish-buff  color.  Contains  fragments  of 
ferruginous  sandstone,  like  the  preceding.  These  were  sifted^ut  with 
the  coarse  seive  before  proceeding  to  the  analysis. 

One  thousand  grains  of  each  of  these  soils  were  digested  for  a  month 
in  water  charged  with  carbonic  acid  gas,  to  which  they  gavo  up  soluble 
materials  as  represented  in  the  following  table : 


Orgnnic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potash - ^ 

Soda _ - 

Silica . 

Loss 


Watery  extract,  dried  at  212<*  F.,  (grains). 


No.  1215. 

No.  1216. 

No. 

1217. 

Virgin  soil. 

Soil  of  old 

Sob-soil. 

field. 

• 

1.617 

0.566 

0.460 

.714 

.314 

.181 

.280 

.517 

.147 

.098 

.118 

.223 

.033 

.019 

.045 

.114 

.087 

.049 

.037 

.037 

.021 

.21)0 

.200 

.200 

.042 

.045 

3.135 

1.903 

1 

1.326 

The  composition  of  these  soils,  dried  at  400°  F.,  was  found  to  be  as 
follows,  viz : 


Organic  and  volatile  matters 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 

M 


No.  1215. 
Virgin  soil. 


No.  1216. 


No.  1217. 


iviagncsia 

Br  jwn  oxide  of  manganese. 

Phmphoric  acid 

Sulphuric  acid 

Potash 


Soda- 

Sand  and  insoluble  silicates. 
Loss 


8.033 

3.215 

4.885 

.095 

.5:?1 

.130 

.278 

.278 

.579 

.031 

81.795 

.100 


Total 100.00<» 

Moisture,  lost  at  400°  F.,  (per  cent) 2.90 


Soil  of  old,  Sub-soil, 
field. 


5.102 

4.300 

5.285 

.070 

.420 

.220 

.174 

.110 

.290 

.187 

83.8S0 

.022 


3.625 

4.690 

5.885 

.020 

.540 

.145 

.143 

.067 

.350 

.067 

83.940 

..528 


100.000  I     100.000 


1.815 


The  large  proportion  of  potash  in  these  soils  shows  their  origin  from 
the  black  slate.  They  ought  to  be  fertile  and  durable  soils.  The  only 
deficiency  observed  in  their  composition  is  in  the  limey  which  can  easily 
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be  supplied  in  top-dressing,  and  which  will,  no  doubt,  much  increase  thehr 
productiveness. 

PULASKI  COUNTY. 

No.  1218 — Carbonate  of  Iron  ;  from  the  coal  mines  of  the  Cumberland 
Coal  Company;  near  the  Falls  of  the  Cumberland  river,  Pulaski 
county^  Kyr     (Sent  by  Gov.  R.  P.  Letcher.) 

A  dark-grey,  or  mouse-colored,  fine-prained,  compact,  carbonate  of 
iron.  Weathered  sui-feces  reddish  and  yellowish.  The  specimen  is  appa- 
rently from  a  layer  about  three  and  a  half  inches  thick. 

COMPOSITION,  DRIED  AT  2l2®    P. 

Carbonate  of  iron _. 79.78l>       «<*  -^q ^_*  ^*. 

Oxide  of  iron ^ 1.561$  =»33-63B  per  cent  of  iron. 

Alumina. 1.060 

Carbonate  of  lime 1.580 

Ciirbonate  of  ma»:nesia <..  3.094 

Carbonate  of  manganese , .120 

Phosphoric  acid .  .758 

Sulphuric  acid .269=0.108  per  cent,  salphur. 

Potash .212 

Soda _.  .034 

Bituminous  matter -.  .820 

Silex  and  insoluble  silicates ....  8.780 

Loss 1.931 

100.000 

Quite  a  rich  carbonate  of  iron. 

ROCKCASTLE  COUNTY. 

No.  1219 — CoAL,/rom  Wm.  Dyres  bank;  onMcClure  branch  of  West 
Fork  of  Skeyy's  creek ;  about  eight  miles  east  of  south  from  Mount 
Vernon^  Rockcastle  county ,  Ky,  Bed  only  stripped;  three  feet  dis' 
closed,  but  is  about  forty  inches  thick,  with  about  a  three  feet  head  of 
black  slate  rooftngP     (Obtained  by  Joseph  Lesley,  jr.) 

Rather  a  dull-looking  coal;  pretty  tough;  not  much  fibrous  coal 
between  the  layers.  Exterior  stained  with  ochreous  oxide  of  uron. 
Over  the  spirit  lamp  it  swelled  up  into  a  spongy  coke.  Specific  grav- 
ity 1.249. 

PROXIIIATB  ANALYSIS. 

vott\rc;;mbu%\ibre- m;M^:::::::::::     37:??  Total  roiauie  matt«« 39.« 

Bu4T-Se^!.'™'!.^-:™^  ^JS;  Spong,  coke JO^ 

100.00  100.00 

The  percentage  of  svifhur  is  0.818. 
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No.  1220 — Coal.  ^From  Henry  MuUirCa  hank;  in  a  ridge  which 
divides  Roundstone  from  Skegg'a  creek  waters  ;  one  mle  southwest 
of  his  house^  and  five  mles  southeast  of  ML  Vernon^  Rockcastle 
county,  Ky.  Bed  forty  inches  thick,  with  a  capping  of  three  fed  of 
very  hard,  bluish,  slaty  shale ;  and  above  it  six  feet  of  blue  shaleJ*^ 
{Obtcdned  by  Jos.  Lesley,  fr.) 

Resembles  the  preceding.     Over  the  spirit  lamp  it  bebayed  like 
that.    Specific  gravity,  1.259. 

PROXIMATE    ANALYSIS. 

V^tfcmVuVtrblVmilTe;;:::::::::::         36 laoi  Total  T0latil,matt«B aS.OO 

K|S"a^(.«™.™!i::::::::::::    _^!  Moderately  den- .pongyeok.    ^^ 

100.00  100.00 


The  percentage  of  sulphur  was  found  to  be  0.685. 


coMroBinoif  of  the  ash. 

Silica ~ 0.784 

Alumina,  and  oxides  of  iron  and  manganese . :....  .580 

Carbonate  of  lime .084 

Magnesia -  .366 

Sulphuric  acid .111 

Potash - -.  .046 

Soda - -  .343 


2.314 


ROWAN  COUNTY. 

No.  1221 — Sandstone.     Labeled  ^*Knob   Building  Stone;  mouth  of 
Triplett  creek,  edge  of  Rowan  county,  Ky^ 

A  fine-grained,  grey  sandstona    Adheres  to  the  tongua    Powder 
nearly  white.    Specific  gravity,  2.539. 

Dried  at  212°,  its  powder  lost  0.40  per  cent  of  moisture. 

COMPOSITION,  DRIED  AT  212^  F. 

Sand  and  insoluble  silicates 90.240 

Alumina,and  oxides  of  iron  and  manganese 3.965 

Carbonate  of  lime . 1.480 

Magnesia - .932 

Phosphoric  acid . . ., .117 

Sulphuric  acid .269 

Potash .336 

Soda .089 

Water,  expelled  at  a  red  heat 2.900 

100.328 


The  fact  that  this  sandstone  adheres  to  the  moist  tongue  indicates 
that  it  will  absorb  moisture ;  and,  consequently,  be  liable  to  disint^ra- 
tion  under  the  influence  of  frost. 
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No.  1222 — Soil.  Labded  "  Virgin  Soily  near  Moreheady  Rowan 
county y  Ky.  Forest  growth,  white  oak,  chestnut,  hickory,  beech;  some 
sugar-tree  and  black  toalnut^^ 

Dried  soil  of  a  dirty,  greyish-buflf  color.  Some  fragments  of  soft 
sandstone  were  sifted  out  of  it  with  the  coarse  seive. 

No.  1223 — Soil.  Labded  ''Soil  from  a  farm  in  Morehead,  Rowan 
county,  Ky,,  fifty  or  sixty  years  in  cultivation.    Knob  formaiion.^^ 

Dried  soil  of  a  greyistbuff  color,  lighter  colored  than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  materials  as  fol- 
lows, viz : 


Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates . 

Carbonate  of  lime - 

Magnesia 

Sulphuric  acid 

Potash. - - 


Soda. 
Silica 


Watery  extract,  dried  at  212®  F.,  (grains).. 


No.  1222.  [  No.  1223. 
Virgin  soil.   Old  field. 


0.507 
.124 
.730 
..366 
.022 
.045 
.020 
.114 


1.928 


The  composition  of  these  two  soils,  dried  at  400°  F.,  is  as  follows: 


Organic  and  volatile  matters. 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

PoUsh - —  . 

Soda 

Sand  and  insoluble  silicates.. 
Loss 


Total 

Moisture,  lost  at  400<>  F. 


No.  1222. 
Virgin  soil. 


5.461 

3.490 

3.085 

.220 

.311 

.195 

.078 

.110 

.400 

.022 

86.520 

.108 


100.000 


1.850 


No.  1223. 
Old  field. 


3.797 
3.165 

i.e85 

.195 
.279 
.060 
.095 
.028 
.191 
.025 
90.420 


100.140 


1.250 
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The  only  deficiency  observed  in  the  composition  of  the  virgin  soil  of 
this  locality,  is  in  the  proportion  of  phosphoric  add.  The  addition  of 
ground  bones,  or  of  super-phosphate  of  lime,  or  gnano,  would  doubtless 
make  it  quite  productiva  The  soil  of  tlie  old  field  exhibits  the  usual 
signs  of  partial  exhaustion :  it  may  be  improved  by  the  same  means, 
just  indicated,  with  the  addition  of  wood  ashes. 

SCOTT  COUNTY. 

No.  1224 — ^^^  Shale,  from  mlk'skk  distrid.  Flot/d's  Fork  of  Biff 
Eagle,  Scott  county y  Ktf.^' 

A  fi-iable,  dirty-grey-buff  shale.    Powder  of  a  light  buff  color. 

No.  1225 — "MuDSTONE,  from  milk-sick  district.  Floyd's  Fork  of  Big 
Eagle,  Scott  county,  Ky^  {From  near  a  sheep  farm  where  the 
disease  was  more  prevdent  than  ordinary,) 

A  friable,  dkty-buff,  shaly  rock.    Adheres  to  the  tongue. 

COMPOSITION   or  THE8K  R0CK8,   DUBD  AT  212^   F. 


Sand  and  insoluble  silicates 

Alumina,  and  oxides  of  iron  and  manganese 

Carbonate  of  lime 

C:\rbonate  of  magnesia  and  loss 

Phosphoric  acid — . 

Sulphuric  acid 

Potash- 

Soda — . 

Water,  expelled  at  a  red  heat 


No.  1324. 

No.  1225. 

Shale. 

Mudstone. 

75.920 

77.840 

11.660 

9.140 

1.480 

3.784 

6.220 

3.401 

.4t<2 

.566 

.338 

.303 

not  estim*d 

.579 

not  estim'd 

.047 

3.9U0 

4.340 

100. UOO 

lUO.OUO 

These  shales  were  fully  tested  for  traces  of  the  poisonous  metals,  but 
nothing  was  found  in  them  which  might  be  supposed  to  occasion  the 
endemic  disease. 

TRIGG  COUNTY. 

No.  1226 — LiMoNiTE.     Labeled  ^^Pot  Ore  from  D.  ffillman's  Empire 
Furnace,  Trigg  county,  Ky.'^ 

A  curved,  irregular  layer  of  dense,  dark  colored  limonite,  inclosing 
a  large  ca\ity,  through  the  walls  of  which  project  some  remains  of 
coralloid  bodies,  (probably  cyathophylli.)    Exterior,  soft  ochreous  ore,  of 
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red,  yellow,  and  brown  colors.    Powder  of  a  handsome  Spanish-brown 
color. 

No.  1227 — LiMONiTB.    Labeled  ^'Brown  Ore^  Empire  Furnace^  SfcP 

A  dense,  dark-brown  limonito;  in  pretty  thick  irregularly  curved 
layers,  incrusted  with  bright  red,  yellow,  and  brown  soft  ochreous  ore. 
Powder  of  a  brownish-yellow  color. 

COMPOflTION   OP  THESE  TWO  OEX8,  DRIED  AT  21 2^    P. 


Oxide  of  iron 

Alumina 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese- 
Phosphoric  acid  

Sulphuric  acid 

Potash 

SiKia 

Silex  and  insoluble  silicates. 

Combined  water 

Loss 


No.  1226. 
Pot  ore. 


No.  1227. 
Brown  ore. 


86.540 

.580 

a  trace. 

.289 

.1^4 

.374 

.166 

.193 

.076 

7.0bO 

5.560 


68.540 

.480 

trace. 

.854 

.3b'4 

.156 

.122 

.502 

.129 

17.100 

11. IM) 

.553 


Total 

101 .042 

lOO.OUO 

Moisture,  exnelled  at  212°  F — — 

1.400 

1.600 

• 

Pcrcentacre  of  metallic  iron  ..... ............................... 

60.605 

48.009 

The  "pot  ore"  is  the  richer,  but  the  "brown  ore"  will  doubtless  yield 
the  tougher  iron  of  the  two. 

No.  1228 — ^Limestone.    Labeled  ''Grey  Limestone  used  as  a  fiux  at 
Empire  Furnace^  Trigg  county^  Ky.^^ 

A  moderately  coarse-grained  dark-grey  limestone,  containing  fossils 
and  presenting  shining  crystalline  facets. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese 

Phosphoric  acid ... 

Sulphuric  acid -„— 

Potash 

Soda 

Silex  and  insoluble  silicates • 

Loss . •---.....—....-.-... 


COMPOSITION,  DRIED  AT  212°    F. 

93.040ss52.21  per  cent,  of  lime. 

1.259 

2.980 

none. 

242 

193 

179 

1.980 

127 


100.000 


256  CHEBflCAL  BEPOBT  OF  GEOLOGICAL  BUBVET. 

Well  suited  for  the  use  to  which  it  is  applied ;  especially  as  it  con- 
tains no  phosphoric  add.  It  would  be  still  better  did  it  contain  less 
sulphuric  add. 

No.  1229 — ^Ibon  Furnace  Slag.    Labeled  ^Slag  from  Empire  Fur- 
naccy  Trigg  courdy^  Ky^'* 

A  dense,  smoky-blue  and  grey-blue  slag;  mottled  with  dark  (car- 
bonaceous?) matter;  opalescent;  translucent  on  the  thin  edges;  con- 
taining a  few  air-bubbles.  Before  the  blow-^ipe  it  easily  fuses  into  a 
light  bottle-green  glass. 

COMTOSinON. 

Silica 64.480                ConUining  oxygen=33.486 

Alumina 6.280 2.468 

Lime _ 19.317 6.493 

Magnesia - 1.304 421 

Protoxide  of  iron 6.462 1.434 

Protoxide  of  manganese . .911. .204 

Phosphoric  acid - trace. 

Sulphuric  acid  .. ......  trace. 

Potash- 1.953 _  .312 

Soda 319 182 


100.026  10.514       33.485 

Hie  oxygen  in  the  bases  is  to  that  in  the  silica,  as .    10.514  is  to  33.485 

or  as 1    la  to   3.204 

This  slag  approaches  very  nearly,  in  composition,  to  what  is  called  a 
iri'silicate;  and  the  large  proportion  of  protoxide  of  iron  in  it  (6.462 
per  cent.)  shows  that  the  addition  of  more  limestone  to  the  flux  would 
be  beneficial.  By  reference  to  the  former  volumes  of  the  Report,  it  will 
be  seen  that  most  of  the  charcoal  furnaces  in  the  northern  portion  of  the 
State  use  limestone  euough  to  produce  a  hi-silicaie  slag ;  and  doubtless 
the  larger  quantity  of  lime  tends  to  remove  sulphur  and  other  impurities 
iujurious  to  the  iron.  The  addition  of  some  aluminous  material,  (free 
from  phosphoric  acid,)  to  the  flux  of  the  Empire  furnace,  might  also  be 
an  improvement 

No.  1230 — ^PiG  Iron.    Labeled  ^'Sharp  Iroriy  Umpire  Furnace^  ^c." 

A  fine-grained,  dark-grey  iron.  Yields  to  the  file  and  extends  some- 
what under  the  hammer. 

No.  1231 — ^PiG  Iron.    Leveled  ^'Foundry  Irorij  Empire  Furnace^  ^c.^ 

Rather  a  fine-grained,  dark-grey  iron.  Yields  easily  to  the  file ;  in 
small  fragments  breaks  readily  under  the  hammer. 
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No.  1232 — ViQ  Iron.    Labeled  ^^  White  Iron,  Umpire  Fumacey  ^c, 

srcr 

Very  hard  and  brittle ;  quite  light  colored :  presenting  a  confused, 
bladed,  semi-crystalline  appearance  on  the  fractured  surfaces.  Dissolves 
with  difficulty,  in  dilute  acids,  and  by  means  of  iodine  in  warm  water. 

C0MP08ITI0N  OF  THESE  THKEE  SPECIMENS  OF  PIO  IRON. 


Iron 

Gniphite 

CombiDed  carbon. 

Mmp^anese 

Silicon . 

Slag 

Aluminum 

Calcium    

Magne.<9ium 

Potassium 

Sodium 

Phosphorus 

Sulphur 

Loss . 


No  1230. 
Sharp  iron. 


Total. 
Total  carbon, 


92.984 

2.700 

2.060 

.132 

1.104 

.2C4 

.177 

trace. 

.226 

.052 

trace. 

.249 

.094 


No.  1231. 

Foundry 
iron. 


93.686 

3.200 

1.360 

.133 

1.536 

.1.36 

.307 

trace. 

.264 

.U'4 

trace. 

.389 

.226 


No.  1232. 
White  iron. 


95.747 

trace. 

2.400 
.334 
.373 
.104 
.149 

trace. 
.224 
.157 

trace. 
.333 
.080 
.099 


Specific  gravity. 


100.000 


2.400 


7.6095 


For  the  analysis  of  the  hearth  sandstone  used  at  this  furnace,  see 
Umon  county. 

The  specimens  from  the  Trigg  county  furnaces  were  collected  by  Mr. 
Jno.  Bartlett 

No.  1233 — ^LiMONiTE.  Labeled  ^'Pot  Ore^  from  the  ore  beds  of 
Centre  Furnace^  two  and  a  haif  miles  back  of  Empire  Furnace,  Trigg 
county,  Ky^ 

A  geode  formed  of  a  layer  of  dense,  dark-brown  limonite,  about  half 
an  inch  in  thickness,  forming  the  walls  of  an  irregular  cavity,  three  to 
four  inches  in  diameter.  Exterior  of  the  geode  composed  of  soft  ochre- 
ous  ore.  Interior  surfiice  generally  hard,  and  sometimes  beautifully 
iridescent,  sometimes  smooth  and  polished,  mammillary,  or  botryoidal. 
Occasionally  the  cavity  of  the  geode  contains  clay,  casts  of  fossil  shells, 
or  crystals  of  sulphate  of  lime ;  almost  always  they  are  filled  with  water 
and  mud,  the  analyses  of  some  specimens  of  which  are  given  below. 
83 
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These  geodes  of  limonite,  called  by  the  furnace  men  ^^pots^^'  are  fre- 
quently found  of  very  great  size.  The  powdered  ore  is  of  a  reddish- 
brown  color. 

No.  1234 — ^LmoNiTB.  Landed  '^  Brown  OrCy  Centre  Furnace  Ore 
Bedj  Trigg  county^  Ky^ 

A  dense,  dark-brown  lunonite,  in  thick  irregular  layers  coated  with 
red,  ochreous  ore.    Powder  brownish-yellow. 

No.  1235 — ^LiMONnE.  Labeled  '^ Brown  Ore  from  a  led  dose  to  Cen- 
tre Furnacey  Trigg  county y  Ky.  Too  near  to  the  furnace  to  be  work- 
ed; considered  superior  ore  by  the  manager^ 

A  dense,  dark-brown  limonite ;  containing  several  small  cavities  lined 
with  small  quartz  crystals,  and  a  silicious  incrustation.  Powder  of  a 
yellowish-brown  color. 

coMrosinoN  or  these  thbee  ores,  dried  at  212°  f. 


Oxide  of  iron - 

Alumina 

Cnrbonate  of  lime 

Magnesia .~ 

Brown  oxide  of  manganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silcx  and  insoluble  silicated. 

Combined  water 

Loss 


No.  1233. 
Pot  ore. 


Total 


Percentage  of  metallic  iron.. 
Moisture,  expelled  at  212°  F. 


78.840 

1.3U0 

trace. 

.873 

.980 

.483 

.441 

.270 

.197 

11.580 

3.;20 

1.236 


No.  1234. 
Brown  ore. 


73. MO 

1.3f0 

tn\ce. 

.500 

.640 

.220 

.097 

.359 

.123 

9.740 

11.320 

2.081 


No.  1235. 

Brown  ore 
near  furnace. 

73.340 
.921 

trace. 
.527 
.444 
.159 
.475 
.2b9 
.043 
15.380 

9.460 


100.000 


47.230 


0.600 


100.000 


51.511 


0.340 


101.038 


51.361 


0.400 


No.  1236 — Limestone.     Labeled  ^Limestoncy  used  as  flux  at  Centre 
FurnacCy  Trigg  countyy  Ky.    Found  in  the  neighborhood.^'* 

A  grey,  fossiliferous  limestone ;  glistening  with  small  crystalline  facets 
of  calcareous  spar. 
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COIIPOSITION,   DRIED  AT  212°    F. 

Carbonate  of  lime > _ 94.940b53.276  percent  of  lime. 

Carbonate  of  ma^niesia 1.958 

Aiuminit,  and  oxides  of  iron  and  manganese .2>0 

Phosphoric  acid .166 

Sulphuric  acid not  estimated. 

Potash .181 

Soda .166 

Bilex  and  insoluble  silicates 2.840 


100.521 


No.  1237— ^Iron  Furnace  Slag.    Labeled  '^Slag  from  the  Grey  Irortj 
Centre  Furnace^  9*c/'' 

Tmnslucent,  purplish-blue,  marbled  with  opalescent  grey-blue.  Before 
the  blow-pipe  fuses  residily  into  a  clear  glass,  which  becomes  filled  with 
air-bubbles  on  continuing  the  heat  in  the  oxidating  flame. 

No.  1238 — ^Iron  Furnace  Slag.    Labeled  '^ Slag  from  the  Lively-Greg 

Iron^  Centre  Furnace^  ^c." 

Olive-green,  translucent  on  the  edges;  containing  many  large  air- 
bubbles,  as  well  as  numerous  minute  ones.  Before  the  blow-pipe  it  is 
not  so  fusible  as  the  preceding :  melting  into  an  olive-green  glass. 

COMPOSITION    OP    THESK   SLAGS. 


• 

No.l 

Slag  (grey 
iron.) 

65.140 

7..')80 

22.715 

.826 

1.404 

.171 

m 

nc 

l..'>64 

.228 

.372 

237. 
Oxygen. 

No.  11 

Slag  (Lively- 
grey) 

63.680 

8.880 
21 .088 

.965 
2.502 

.632 
mil 

.269 
1.630 

.180 

.174 

238. 
Oxygen. 

Silica 

=  33.822 

sr    3.543 
=    6.761 
=       .330 
=       .310 
«=       .0.38 
(irked  truces- 
>t  estimated. 
=       .265 
==       .058 

s    33.064 

Alumina 

Lime 

»    '4.150 
=3      6.003 

Mignesia 

a         .38S 

Protoxide  of  iron . 

=         .555 

Protoxide  of  manganese 

»        .143 

Phosphoric  acid 

irked  traces. 

Sulphuric  acid 

PotJish 

=        .276 

Siida .. 

n        .056 

Loss .. 

Total 

100.000 

11.3U5 

5  to  33.822 
1  to  2.991 

lOO.lKlO 

] 1 .566 

The  oxygen  in  the  bases  is  to  that  in  the 
silica  as 

11.30 

11.5 

66  to  33.064 

or  as . 

1  to  ;^.859 

These  approach  very  nearly  to  the  composition  of  iri'Silicates. 

No,  1239 — Pig  Iron.    Leveled  ''Grey,  or  Foundry  Iron,  Centre  Fur- 
nace,  4*c." 

A  dark-grey  iron,  mod«:ately  coarse  grsdned,  specular ;  the  flat  gran« 
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ules  being  quite  brilliant.    Yields  eamly  to  the  file.    Small  firagments 
easily  crushed  under  the  hammer. 

No.  1240 — ^PiG  Iron.    Labeled  ^Lively  Grey  IroUy  {forging^  Centre 
Furnace^  5v. 

A  fine-grained,  light-grey  iron ;  quite  hard ;  yields  with  diflSculty  to 
the  file.  Extends  very  little  under  the  hammer ;  small  fi:agments  soon 
break  to  pieces  when  hammered. 

GOMPOflTIOIf  OF  THS8E  TWO  SPECIUKNS  OF  PIG  IBOH. 


Iron 

Graphite .. 

Combined  carbon 

Manganese 

Silicon 


Slag 

Aluminum  . 
Calcium  — 
Magnesium 
Potassium.. 

Sodium 

Phosphorus 
Sulphur  ... 


Total  . 
Total  carbon 


Specific  gravity  .. 


No.  1239. 

No.  1240. 

Grey  iron. 

Lively  grey 

iron. 

94.736 

96.213 

2.500 

2.000 

1.700 

1.000 

.133 

.133 

1.345 

.624 

AH 

.184 

.177 

.177 

tri>  ce. 

trace. 

.2c<5 

.333 

.048 

.070 

.042 

.ms 

.0«0 

.108 

.122 

.152 

101.402 

101.058 

4.200 

3.000 

7.1256 

7.410§ 

By  the  kindness  of  Mr.  S.  S.  Goodrich,  of  Centre  furnace,  I  was 
supplied  with  two  specimens  of  the  water  contained  in  the  cavities  of  the 
*pot  ore '  of  this  region,  and  was  thus  enabled  to  submit  it  to  analysis, 
as  follows : 

No.  1241 — Water  from  interior  of  Pot  Ore^  Centre  Furnacey  Trigg, 
county y  Ky,y  labeled  ^'Liquid  from  interior  of  Pot  Ore.  The  walls 
of  the  '  pot '  were  solid  and  compact,  and  from  one  to  three  inches 
thick.  This  ^pot'  was  surrounded  by,  or  a  part  of,  a  lump  of  ore 
that  would  have  weighed  six  tons  (!)  and  it  was  taken  from  near  the 
middle." 

The  liquid,  which  was  sent  to  me  in  a  bottle,  (marked  No.  1,)  contara- 
ed  a  large  proportion  of  tenaceous  dark-brown  mud.     (See  below  for 
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analysis  of  this  sediment)     The  cork  of  the  bottle  was  sensibly  darken- 
ed^  as  by  the  action  of  a  salt  of  iron. 

Evaporated  to  dryness  at  212°,  the  filtered  liquid  left  only  0.405 
per  cent,  of  saline  matters ;  which  was  principally  composed  of  sul- 
phates of  magnesiaj  linie^  and  manganese,  with  a  little  sulphate  of  iroUj 
and  a  small  proportion  of  chlorides. 

No.  1242 — ^Water  from  the  interior  of  Pot  Ore,  Centre  Furnace, 
.^c.y  labeled  "  Liquid  fiom  a  large  *  pot '  embedded  in  clay.  It  was 
rolled  out  and  broken,  and  found  to  contain  nearly  three  quarts  of 
the  liquid.  The  shell  was  from  one  to  four  inches  thick."  (Sent  by 
S.  S.  Goodrich,  Esq.)     Bottle  No,  2. 

There  was  a  small  quantity  of  brownish  sediment  in  the  bottle.  The 
cork  was  only  slightly  deepened  in  color.     Specific  gravity  1.0065. 

Evaporated  to  dryness,  it  left  0.84  per  cent,  of  saline  matters,  diied 
at  212°  F.,  which  was  of  the  following 

COMPOSITION  : 

Sulphate  of  manganese . .  0.308 

Sulphate  of  magnesia . — — —  .2K5 

Sulphaite  of  potash .009 

Sulphate  of  lime ..  .136 

Chloride  of  sodium .037 

Carbonates  of  lime,  magnesia  and  iron  and  loss... . . .  .065 

Saline  matters,  dried  at  212° - - ~ —         ft. 840  per  cent. 

No.  1243 — ^^ Sediment  from  the  water  inclosed  in  the  Pot  Ore,  Centre 
Furnace,  Trigg  county,  Ky^ 

An  umber  colored  earthy  material,  in  soft  fiiable  lumps. 

COMPOWTION,  DRIED  AT    212°   F. 

Sand  and  insoluble  silicates 8fl.380 

Alumina,  and  oxides  of  iron  and  manganese . . . 3.580 

Lime . ... — -• — . — . .. a  trace. 

Ma;niesia .. .. ...... . .  .700 

Phosphoric  acid . . . - .... . .092 

Sulphuric  acid . ... not  estimated. 

Potash .722 

S.da _ 296 

Carbonaceous  matter . ..... . - . .  3.000 

Water,  expelled  at  red  heat 3.240 

100.010 

The  presence  of  the  above  described  saline  solution  in  the  interior 
of  the  ^^  pot  ore,''  where  it  has  probably  existed  for  ages,  is  a  singular 
&ot;  which  may  throw  some  light  on  the  oharaoter  of  tiie  ohalybeate 
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water  from  which  the  hydrated  oxide  of  iron  (limonite)  was  originally 
deposited.  The  sediment  examined  is  an  earthy  matter^  or  dried  mud, 
of  the  nature  of  common  soil. 

No.  1244 — Limonite.     Labeled  ^Pot  Ore^  from  Fvlton  Furnace;  itoo 
and  a  half  miles  northwest  of  Empire  Furnace,  Trigg  county,  Ky^ 

A  dense,  dark  brown  layer,  incrusted  with  cinnamon  colored  ochreous 
limonite,  and  inducting  an  irregular  cavity.    Powder  yeilowish-brown. 

No.  1245 — ^LiMONTTE.    Leaded  ^^ Brown  Ore,  from  Fulton  Furnace, 
ire,  ^cr 

A  dense,  dark  brown  limonite ;  not  adhering  to  the  tongue ;  covered 
with  brownish-yellow  ochreous  ore.     Powder  yellowish-brown. 

COMPOSITION   OF  THESE  TWO  LIM0NITE8,  DRISO  AT  212^   F. 


Oxide  of  iron 

Alumina 

Lime 

Mignesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silex  and  insoluble  silicates. 
Combined  water 


No.  1244. 
Pot  ore. 


No.  1245. 
BrowD  ore. 


Total, 


77.070 
.480 

a  trace. 
.773 
.5^0 
.4:i8 
.097 
.308 
.270 
9.4f<n 

11.100 


73 .680 

.3^0 

trace. 

.649 

.3fc0 

.8t6 

.(197 

.231 

.021 

13.2:0 

lO.bOO 


10(1. 5»6 


Percentage  of  metallic  iron 

Moisture,  expelled  at  212<'  F., 


53 .973 


0.800 


l(H).o54 


61.199 


0.9U0 


The  "  brown  ore  "  contains  more  phosphoric  acid  than  the  "  pot  ore," 
and  hence  the  iron  made  from  it  may  not  be  so  tough  as  that  from  the 
latter. 

No.  1246 — Li>iESTONE.     Labeled  ''Grey  Limestone  used  as  a  flux  at 
Fulton  Furnace.     Found  near  the  Furnace.^'* 

A  grey,  fossiliferous,  fine-grained  limestone ;  glimmering  with  small 
&Gets  of  calc.  spar. 
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No.  1247 — ^Limestone.  Labeled  ^ Black  Limestone^  sometimes  used  as 
a  flux  at  Fuiion  Furnace ;  but  the  grey  is  considered  the  best,  and  is 
now  used^^ 

A  dark-umber  colored  limestone,  (nearly  black.)     Bituminous  and 
fossiliferous.     Fine  gn^nular  with  small  facets  of  calc.  spar. 
Powder  of  a  buff-grey  color. 

COMPOSITION   OF   THESE  TWO   LIMESTONES,   DRIED  AT  212®  T. 


Carbonate  of  lime..- 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

SlMiil- 


Silex  and  insoluble  silicates. 
Loss  and  bituminous  matters. 


Total 

/ 

Moisture,  expelled  at  a  red  heat. 

Percentage  of  pure  lime 


No.  1246. 
Grey  limestone. 


No.  1247. 
Black  limestone 


88.180 

4.335 

.2&0 

trace. 

.ItiO 

.251 

.054 

9.520 


69.080 

2.168 

2.4^ 

.335 

.532 

.355 

.232 

21.^^40 

2.978 


102. bOO 


0.200 


.487 


lOU.OOO 


0.200 


38.764 


The  ffrey  is  obviously  a  better  limestone  for  the  flux  for  the  iron  fur- 
nace than  the  black,  containing  more  lime  and  being  more  free  from 
injurious  impurities.  The  black  limestone  is  the  best  for  agricultural 
purposes,  for  spreading  on  land  to  increase  its  productiveness ;  for  which 
it  is  very  well  adapted  by  its  large  proportions  of  phosphoric  and  sul- 
phuric acids  and  the  alkalies. 

No.  1248 — Iron  Furnace  Slack     Labeled  '^Slagfrom  the  Fulton  Fur- 
nace^ Trigg  county^  Ky,^^ 
A  dense,  greyish  light  blue,  translucent,  and  bluish-grey  opake  and 

opalescent  skig.    Before  the  blow-pipe,  it  fiises  without  difficulty  into  a 

clear  light  bottle-green  glass. 


Silica. 

Alumina ... 

Lime . 

Magnesia 

Protoxide  of  manganese 

Protoxide  of  iron 

Potash - _. 

Soda 


COMPOSITION. 

64.880 

8.980. 

21.200, 

1.087. 

.540. 

2.660. 


Ox  jgen  in  the  baiet  is  to  that  la  th«  tQiofty  as 


1.633 

.358 


Containing  0X7^enaB33.687 

4.197 

6.028 

434 

121 

590 


.260 

.092 


101.238  oxygen  as 


11.722  to  33.687 
1    ii  lo    9.874 
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This  slag  was  found  to  contain  phosphoric  acid  also,  but  its  quantity 
was  not  estimated.  This  slag  approaches  in  composition  to  what  is  call- 
ed a  iri'silicaie.  More  limestone  in  the  flux  could  be  advantageously 
employed^at  this  furnace. 

No.  1249 — ^PiG  Iron.     Labeled  ''Sharp  Iron,  {lively  grey ^  for  forging, 
£  l^FuUon  Famace,  Trigg  county,  Ky.'' 

A  fine  gndned,  dark-grey  iron.  Yields  easily  to  the  file.  Small 
firagments  extend  a  little  under  the  hammer,  but  soon  break  to  pieces. 

No.  125  0 — Pig  Iron.    Labeled  "  Grey  Iron,  used  for  foundry  purposes, 
FuUon  Furnace,  ^c,  4v." 

A  moderately  coarse-grained  iron,  with  brilliant  flattened  grains, 
(specular?)  Yields  easily  to  the  file.  In  small  fragments  it  crushes 
easily  under  the  hammer,  and  does  not  extend  much. 


Iron  — - 

Graphite 

Combined  carbon. 

Manganese 

Silicon 


Slag 

Aluminum 
Calcium... 


M:igneaium 
Potiissium  . 


Sodium  .— 
Phosphorus 
Sulphur... 


Total 


Total  carbon.— 
Specific  gravity 


7 . 1440 


No.  1249. 

No.  12&0. 

Sharp  iron. 

Grey  iron. 

93.546 

93.204 

3.. 360 

2.500 

1.640 

l.bOO 

.276 

.276 

1.008 

1.008 

.184 

.8^4 

.069 

.095 

trace. 

trace. 

.264 

.311 

.064 

.064 

.070 

.070 

.192 

.252 

trace. 

.053 

100.673 

100.517 

5.000 

4.300 

6.918 


The  "sharp  iron"  is  quite  a  pure  specimen,  and  ought  to  produce 
tough  malleable  iron. 

TRIMBLE  COUNTY. 

No.  1251 — Fossil  Shells.    Labeled  ''Murchisonia  sp?  Trimble  county, 
Ky.     What  composition?^^ 

Detached  specimens  of  fos^l  shells  of  the  genus  Murchisonia^  with 
their  cavities  filled  with  calc.  spar  and  limestone. 
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COMPOSinOIV,  DRIED  AT  212^  F. 

Cart>onate  of  lime . , 94.880 

Carbonate  of  magnesia . ^.«. 1.119 

Alumina,  and  oxides  of  iron  and  manganese .680 

Phosphoric  acid  . .059 

Sulphuric  acid _ .200 

Potash __ .193 

Soda... - _ _ .062 

Silex  and  insoluble  silicates -. 2.480 

Loss -. .307 

100.000 

Tbey  do  not  differ  much  in  composition  from  the  limeetone  in  which 
tiiey  are  found. 

UNION  COUNTY. 

No.  1252 — Impure  Bituminous  Limonite.     Labded  ''Black  Band  Iron 
Ore.     Over  the  first  coal  at  Curlew  3fi)%e8y  Union  county^  Ky^ 

A  dull,  almost  black,  shaly  ore ;  very  full  of  small  particles  of  yellow 
iron  pyrites,  and  covered  with  dHoresced  sulphate  of  iron.  Powder 
nearly  black. 

COMPOSITION,  DKIXD  AT  212°   F. 

Oxide  of  iron 38.240 

Alumina . .778 

Cart)onate  of  lime -  .580 

Magnesia .615 

Brown  oxide  of  manganese .580 

Phosphoric  acid - .502 

Sulphuric  acid- _ - 1. 426=1. 77»  sulphur. 

Potash 328 

Soda - - -.  .201 

Silex  and  insoluble  silicates .-  11.300 

Bituminous  matters 37.800 

Combined  water • 6.100 

U)0^450 

Dried  at  212°  R,  it  lost  as  much  as  7.60  per  cent  of  moisture.  Too 
impure  to  be  used  as  an  ore  of  iron. 

No.  1253 — Sandstone.     Labeled  '^ Hearthrstone  used  at  JErnpire  Fur- 
nacCy  {Trigg  county^  brought  f rani  Caseyvilhy  Union  county ^  Ky.^^ 

A  fiTuble  sandstone,  made  up  of  clear  rounded  grains  of  quartz ; 
some  parts  without  any  appearance  of  cement ;  in  other  parts  brown  from 
the  presence  of  oxide  of  iron,  &c.     Powder  of  a  light  bulT  color. 
34 
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COMPOSITION,   DRIKO  AT  212^   F. 


Sand  and  insoluble  silicates 

Alumina,  and  oxides  of  iron  and  manganese. 
Lime - — 


Magnesia 

Phosphoric  acid. 
Sulphuric  acid.. 
Potash 


Soda 

Water,  expelled  at  red  heat.. 
Loss «-- 


94.080 

2.660 

trace. 

.733 

^  .092 

.097 

.250 

.103 

1.700 

.2B5 

100.000 


Dried  at  212°  F.,  it  lost  0.30  per  cent  of  moisture. 
A  similar  sandstone  from  this  county,  used  for  hearth-stone  at  Suwan- 
nee furnace,  is  described  under  the  head  of  Lyon  county. 

No.  1254 — CoAL^  {caftnd.)    Labeled  ^ Upper  part  of  Payne  and  Ber- 
r'jfs  Coal,  Union  countyy  Ky.^^ 

General  color  dull  black,  with  irregular  blotches  of  shining  pitch  black, 
and  numerous  patches  of  yeUow  pyrites ;  in  some  parts  imperfect  casts 
of  bi-valve  shells  and  a  fi-agment  of  y^etable  charcoal  Generally 
scarcely  soiling  the  hands.  Over  the  spirit  lamp  it  decrepitated  some- 
what, but  did  not  swell  up  nor  agglutinate. 

No.  1255 — Coal.    Labeled  ^Lower  part  of  Payne  and  Berry's  Coal, 

A  bright  pitch-black,  pure  coal ;  breaking  easily.  Rbrous  coal,  like 
the  charred  remains  of  reed  leaves,  between  some  of  the  layers ;  but  the 
cleavage  surfaces  are  generally  glossy  and  irregular,  with  an  approach  to 
the  bird-eye  structure.     No  appearance  of  pyrites. 


rilOXIMATE  ANALTtflS  OF  THK8E  TWO  SPECIMENS. 


Moisture 

Volatile  combustible  matters 

Fixed  carbon 

Purplish-brown  ashes 


No.  1254. 
Upper  part. 


Total  volatile  matters. 
Dense  coke 

Percentage  of  sulphur  . 

Specific  gravity 


2.00 
35.40 
37.30 
25.30 

m.000 

37.40 
62.60 

16.142 

1.823 
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No.  1255. 
Lower  ptrt. 

Moisture '  4.59 

Volatile  combustible  matters .  37.10 

Fixed  carboD 65.10 

Dark  purplish-grey  ashes . * . « 3.30 


100.00 


Total  Tolatile  matters — - _.  41.60 

Light  coke™ 58.40 


Percentage  of  sulphur 
Specific  gravity 


3.269 


1.274 


A  marked  difference  will  be  seen  in  the  composition  and  purity  of 
these  two  samples. 

COMPOSITION  OF  THK  ASH  OF  NO.   1255,   (LOWER  PART.) 

SiUca - - - 1.044 

Alumina,  and  oxides  of  iron  and  manganese 2.080 

Lime , .103 

Magnesia .. .133 

Sulphuric  acid... ^ . .066 

3.496 

Traces  of  alkalies  and  phosphoric  acid  were  present. 

No.  1256 — Coal.    Labeled  ^Ccmnel  Coaly  upper  party  at  Casey^s  mines, 

Union  county^  KyP 

^A  half  inch  layer  of  cannel  coal  with  a  quarter  of  an  inch  of 
pyritoas  bituminous  shale  above  it^  and  bituminous  coal  under.'' 

A  dull  black,  tough,  satiny  looking  coal.  Over  the  spirit  lamp,  frag- 
ments swell  very  little,  and  do  not  agglutinate.    Specific  gravity  1.282. 

PROXIMATE  ANALYSIS. 

v^S}rc^ii,-^iwV  miit;;;;:::::::::::::::    mImJ  toui  routue  mau«...     35.90 
Shl^  «h«v:;;:::-::::::::::::::::::    tt:^;  ^^  «>«»*  ««'• ^-^o 

100.00  100.00 


The  percentage  of  sulphur  was  found  to  be  1.017. 


coMPoemoN  of  the  ash. 

Silica -  10.444 

Alumina,  and  oxides  of  iron  aend  manganese 4.138 

Lime ... .............. .-  .. .«.- --— . ..- — trace. 

Magnesia . ........ -399 

Phosphoric  acid . .......... .... . '182 

Sulphuric  acid . .. ....... . — ..... -060 

Alkalies  and  loss  .— . ........... •677 

15.900 
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The  ash  of  this  impure  coal  contains  notable  proportions  of  phos- 
phoric acid  and  the  alkalies. 

No.  1257 — Coal.    Labeled  ^BircTs-eye  Coaly  No.  10,  or  first  coai  at 
Curlew  mineSy  Union  country  Ky^ 

A  dull-black,  tough  cannel  coal ;  with  a  curled-maple-Iike  structure. 
The  sur&ce  of  the  specimen,  especially  on  the  Hnes  of  deavage,  had 
become  covered  with  effloresced  sulphate  of  iron,  although  it  bad  been 
kept  in  a  comparatively  dry  room,  warmed  with  a  constant  fire.  Over 
the  spirit  lamp  it  softened  and  swdled  very  little ;  burnt  with  much 
smoky  flame,  leaving  a  pretty  dense  coka    Specific  gravity  1.328. 


PROXIMATE   ANALYSIS. 


vdlfSrcimb^tiwVmitte^::::::::::::::    4o:m|  TotriToutae».tt«.._    41.30 
g;;>1:!;^"i^«'?!.™1:;::::::::::™     u^  ^^  «'«*'  «"• 


58.70 


100.00  100.00 


The  percentage  of  svlphur  was  found  to  be  9.639. 


COMPOSITION  OF  THE  ASH. 

Silica - 2.784 

Alumina,  and  oxides  of  iron  and  manganese 11.320 

Lime — — . trace. 

Magnesia . .299 

Sulphuric  add .-.— . • . .201 

Alkalies ..not  estimated. 


14.504 


Submitted  to  destructive  distillation  for  the  production  of  oil,  ko.y  it 
yielded  the  following  products,  viz: 

Crude  oil 190.0 

Ammoniacal  water . 56.0 

Coke 608.5 

Combustible  gases  and  loss 145.5 

1000.0 


The  gases' from  a  thousand  grains  measured  seven  hundred  and  five 
cubic  inches,  and  were  not  remarkable  for  illuminating  powers.  The 
remaining  coke  was  porous  and  aggregated  into  a  single  mass.  If  the 
specimen  tried  is  a  iair  sample  of  this  coal,  it  does  not  promise  much 
for  the  manufacture  of  coal  oil.  It,  moreover,  contains  much  mere 
sulphur  than  the  average. 
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No.  1258 — Coal.     Lahded  ^'Equivalent  of  BdCs  Cod.     Cod  Com- 
pany  banky  town  of  Mtdfordy  Union  county^  Ky^ 

A  deep  pitch-black,  somewhat  brittle,  shining,  coal,  cleaving  into  thin 
layers,  with  irregular  shining  sur&ces,  and  little  or  no  fibrous  coal  or 
pyrites.  Exterior  covered  with  orange  colored,  ochreous,  oxide  of  iron. 
Over  the  spirit  lamp  it  softened  and  agglutinated  into  a  spongy  coke. 
Specific  gravity  1.295.       « 

PROXIMATE    ANALYSIS. 

VouSrc;mbJsWe-m;tte«:::::::::::         35:96!  ToUI  combusUW.  m.tte«.„         37.30 

Ksht^^h^^^'i::::::::::::  Jl;^!  spongy  cok. ^^ 

100.00  100.00 


The  percentage  of  stdphur  was  found  to  be  1.609. 


COMPOSITION  OF  THX  ASH. 

Silica - - 1.384 

Alumina,  and  oxides  of  iron  and  manganese .. ... . 2.08U 

Lime .271 

Magnesia • . . .- .099 

Alkalies  and  sulphuric  acid . ...not  estimated. 

3.834 

A  very  good  bituminous  coal. 

No.  1259 — "Ferruginous  Limestone, ^if^en  to  twenty  inches  thick,  over 
the  ^WeW^  Cod,  d  Mdford's,  Union  county ,  Ky.     How  much  ironV^ 

A  dull,  greyish-black,  fine-grained  rock.    Not  adhering  to  the  tongue. 
Powder  mouse-colored.    Specific  gravity  2.686. 

COMPOSITION,   DRIID  AT  212**   F. 

Carbonate  of  lime 47.380 

Carbonate  of  magnesia — 19.601 

Carbonate  of  iron . — — . .^ 13.556 

Carbonate  of  manganese .723 

Alumina 4.000 

Phosphoric  acid - - . .848 

Sulphuric  acid .. • .. .223 

Potash -  .291 

Soda .- 160 

Silex  and  insoluble  silicates ^ . .  7.280 

Bituminous  matters . . . ...............  6.160 


100.220 


Contains  too  small  a  quantity  of  oxide  of  iron  to  be  used  as  an  ore 
for  the  production  of  that  metal. 
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WOODFORD  COUNTT. 

No.  1260 — ^  Mineral  Water.  From  a  bored  welly  eighty^x  feet  deq>y 
on  the  farm  of  Mr.  Jno.  H.  Williams^  three  miles  northeast  of  Ver- 
saiUeSy  Woodford  country  KyP 

The  water  has  a  strong  bitominoas  smdl;  and  when  evaporated  to 
dryness  at  212^  F.,  left  3.555  per  cent  of  saUnt  matters;  the  etmpo- 
sition  of  which  is  as  follows :  • 


CarboDates  of  lime  and  magnesia traces,  not  estimated 

Chloride  of  sodium,  (common  salt) . 3.340 

Chloride  of  potassiam . «. . ^ .014 

Chloride  of  calcium ... .. .... .. .. .325 

Chloride  of  magnesium . .290 

Sulphuric  acid . . . . . ) 

Bromine >  .596 

Alumina,  silica,  and  loss . ) 

3.555 


No.  1261 — Mineral  Water.    ^From  a  bored  well  sixty  feet  deep,  at 
Judge  R.  C.  Gravels  farmy  Woodford  county y  Ky^ 

The  recent  water  contains  a  little  sulphuretted  hydrogen ;  it  contains  a 
flocculent  whitish  sediment,  which  is  composed  of  sulphur,  mixed  with 
organic  mattery  a  little  carbonate  of  limCy  and  a  trace  of  oxide  of  iron. 

When  the  water  is  boiled,  it  forms  a  consideraMe  whitidi  deposit, 
composed  of  carbonate  of  lime,  with  some  carbonate  of  magnesia.  The 
remaining  saline  solution  is  alkaliney  and  contains  carbonate  of  soda^ 
with  a  little  sulphate,  and  some  chloride  of  sodium,  with  chloride  of 
magnesium  and  a  little  chloride  of  calcium.  The  total  saline  matters 
amount  only  to  0.0285  per  cent. 
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APPENDIX. 


For  the  sake  of  comparison  with  the  soUs  of  Kentucky,  a  number  of 
soils  from  the  States  of  Illinois,  Indiana,  Iowa,  Minnesota,  and  Wiscon- 
sin, mostly  prairie  soils,  collected  by  Dr.  D.  D.  Owen,  during|bis  north- 
western explorations,  were  submitted  to  analysis.  The  results  are  ^ven 
below. 

No.  1262 — Soil.  Labeled  '^Illinois  Virgin  Prairie  Soil.  Surface 
soily  at  the  junction  of  the  lUinois  Central,  and  the  Ohio  and  Missis- 
sippi railroads^  Odiny  Marion  county y  Illinois.  {^Collected  hy  W.  A» 
Gunny  Esq:') 

The  dried  soil  is  of  a  mouse  color. 

No.  1263— Soil.  Labeled  ''Upland  Saily  {sec.  16,  T.  27,  N.R.lbW. 
of  4:ih  P.  M)  VEau  GalleCy  Wisconsin.  On  the  confines  of  the 
lower  sandstone  and  lower  magnesian  UmestonCy  of  the  Lower  Silurian 
formiionr     {Collected  by  Dr.  Owen.) 

Dried  soil  of  a  mouse  color,  containing  a  large  proportion  of  vege- 
table remains,  and  some  small  rounded  clear  grains  of  sand. 

No.  1264— Soil.  Labeled  ''SoU  from  the  White  Earth  Prairie:  six 
miles  above  Traverse  des  Sioux.  Minnesota  or  St.  Peters  river.'^ 
{Collected  by  Dr.  D.  D.  Owen.) 

Dried  soil  of  a  dark  umber  color,  nearly  black;  exhibiting  much 
silicious  sand,  in  the  form  of  rounded  transparent  and  reddish  and 
milky  grains.     A  fragment  of  dark-brown  oxide  of  iron  sifted  out  of  it 

No.  1265 — Soil.  •  Labeled  ''Virgin  Soily  collected  near  the  diffs  of  the 
sub-carbofiiferous  magnesian  limestone;  three  or  four  miles  below  the 
falls  of  the  Iowa  river y  lowa^     {Collected  by  Dr.  D.  D.  Owen.) 

Dried  soil  of  a  dark  mouse  color,  containing  small  rounded  grains  of 
hyaline  and  milky  quartz  sand ;  and  an  irr^ular  fragment  of  yellowish 
magnesian  limestone. 
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No.  1266 — Soil.  Labeled  ^Upland  Soilj  in  the  woods  near  BcUwr^s 
Cod  Bank,  Iowa  river. ^'^    {Collected  hy  Dr.  Owen.) 

Dried  soil  of  a  dark  slate-grey  color. 

No.  1267 — SoEL  Labeled  ^Soil  near  the  plaster  bed,  near  correction 
line.  Upper  Des  Moines  river j  below  Lizard  Fork,  lowaP  {Col- 
lected by  Dr.  D.  D.  Owen.) 

Dried  soil  of  an  umber  grey  or  light  umber  color;  contains  small 
rounded  grains  of  clear  and  reddish  quartz  sand,  and  some  small 
rounded  quartz  pebbles  and  shot  iron  ore. 

No.  1268 — Soil.  Labeled  ^Soil  on  the  sub-carbomferous  limestone 
on  the  Iowa  river,  {section  1,  Township  82,  Range  ^15,)  below  Toledo, 
Iowa.''     (CoUected  by  Dr.  D.  D.  Owen.) 

Dried  soil  of  a  dark  mouse  color ;  it  contains  small  rounded  grains  of 
olear  quartz  sand. 

One  thousand  grains  of  each  of  these  soils^  air-dried,  were  digested, 
severally,  for  a  month,  in  water  charged  with  carbonic  acid.  The  solu- 
ble materials  extracted  are  stated  in  the  following  table,  viz : 


No.  1262.' 
niinois. 

No.  1263. 
WU'n. 

No.  1264. 
Minn'a. 

No.  1265. 
Iowa. 

No.  1366. 
Iowa. 

No.  1267. 
Iowa. 

No.  1268. 
Iowa. 

Organic  and  yolatile  mat- 
ters  

Alumina,  and  oxides  of  iron 
and  manganese  and  phos- 
nhates  -  - -_- .— - 

0.633 

.097 
.497 
.101 
.045 
.035 
.057 
.264 
.021 

8.523 

1.187 
6.430 
.050 
.067 
.240 
.129 
.564 

4.100 

2.030 
3.847 
.610 
.033 
.201 
.532 
.414 
.016 

3.000 

1.203 
10.053 
.443 
.039 
.061 
.051 

1.347 
.220 

1.060 

.830 
6.707 
.393 
.033 
.154 
.055 
.464 
.921 

0.444 

.213 
.b63 
.199 
.050 
.091 
.057 
.447 
.079 

2.433 
.896 

Carbonate  of  lime 

JVIaimesia  _._._...._....- 

2.173 

.405 

Sulohurio  acid  ........... 

.039 

Potash    

.064 

Soda 

Silica     -- - -— - 

.114 
.264 

Loss - -.-  --— 

Soluble    extract,  dried  at 
212®  F.,  (grains) 

1.750 

17.190 

11.783 

16.417 

9.617 

2.443 

1 

2.388 

The  large  amount  of  soluble  matter  in  most  of  thede  soils  is  remark- 
able. It  will  also  be  observed  that  most  of  them  give  up  a  greater  quan- 
tity of  silica  in  its  soluble  condition  than  any  of  the  Kentucky  soils ; 
which  is  no  doubt  due  to  the  very  large  amount  of  the  decomposed 
remains  of  grasses  which  they  contain ;  most  of  these  soils,  except  the 
one  from  ^^  near  Ballard's,  in  the  wo0ds,''  bdog  prairie  soils,  on  which  for 
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an  unknown  time  the  grasses  have  annually  grown  up  and  decayed ; 
leaving  in  their  remains  not  only  a  large  amount  of  soluble  matter  in 
general  but  also  a  large  proportion  of  soluble  silica. 

The  composition  of  these  seven  soils,  dried  at  400^  F.,  is  as  follows : 


Organic  A  yolatile  matters. 

Alumina 

Oxide  of  iron 

Carbonato  of  lime 

Mai^nesia 

Brown  oxide  of  manganese 

rhosphoric  acid . 

Sulphuric  acid 

Potash - 

Soda 

Sand  and  insoluble  silicates 
Loss 

Total 

Moisture,  expelled  at  400^ 
F 


No.  1 162.  No.  1263.  No.  1264. 


niinois. 


5.082 

3.200 

2.410 

.2'»5 

.398 

.145 

.152 

.072 

.222 

.039 

87.895 

.090 


Wiscon-  Minueso- 
sin.     I      ta. 


100.000 


2.40 


19.201 

1 .  150 

l.b60 

1.945 

.815 

.395 

.218 

.175 

.270 

.092 

74.045 


10.949 
3.675 
5.160 
.915 
.701 
.295 
.275 
.110 
.406 
.177 

78.045 


No.  1265.' No.  1266. 


Iowa. 


Iowa. 


14.905 

1.565 

2.785 

38.395 

1.782 

.195 

.229 

.119 

.191 

.057 

40.620 


5.530 

1.5G0 

2.420 

1.370 

.580 

.120 

.118 

.059 

.290 

.038 

87.845 

.070 


No.  1267.  No.  1268. 
Iowa.        Iowa. 


2.606 

2.285 

2.110 

.445 

.561 

.071 

.062 

.058 

.323 

.063 

91.595 


7.150 
6.035 
4.310 
.871 
.891 
.290 
.164 
.067 
.463 
!  .075 
'  79.280 
I    .404 


100.166  100.738 


6.125 


4.475 


100.843  1100.000 


3.725 


100.179   100.000 


1.200  <   4.525 


These  soils  may  be  considered  amongst  the  most  fertile  of  the  north- 
west; in  the  virgin  or  uncultivated  condition.  They  are  generally 
remarkable  for  the  large  proportion  of  organic  maieriah  which  they  con- 
tain, and  consequently  for  their  great  amount  of  soluble  matter.  Most- 
ly the  proportions  of  alumina  and  oxide  of  iron  are  moderate,  even 
below  the  average ;  whilst  in  the  mineral  elements  which  enter  into  the 
composition  of  vegetables  and  animals*  they  are  generally  rich ;  but 
they  do  not  in  this  respect  excel,  and  several  do  not  equal,  the  rich 
lands  of  Kentucky  based  on  the  soft  beds  of  the  blue  limestone  of  the 
Lower  Silurian  formation.  Soil  No.  1265,  from  near  the  cliffs  of  the 
sub-carboniferous  limestone,  &c.,  Iowa,  contains  an  extraordinary  quanti- 
ty of  carbonate  of  lime. 

CHEMICAL  INVESTIGATION  INTO   THE  COMPOSITION  OF  THE  ASHES   OF 

KENTUCKY  TOBACCO. 

In  view  of  the  importance  of  the  tobacco  crop  in  Kentucky,  and  of 
the  rapidity  with  which  this  plant  exhausts  the  soil  on  which  it  is  grown, 
it  was  thought  ad\dsable  to  endeavor,  by  the  anjilysis  of  the  ashes  of  a 
variety  of  samples  from  different  parts  of  the  country,  as  well  as  by 

*  TIb  t  P«tHh>  MdUl,  Iim«»  HMgaciU,  ph«sph«ii«  mil  ialpkurl«  MUbt  ki 


S94  AMVm>VL 

the  analysis  of  the  virgin  soil  and  that  which  had  been  exhausted  by  this 
crop,  to  ascertain  the  amount  and  nature  of  the  mineral  ingredients  neces- 
sary to  this  plant,  as  compared  with  wheat,  com,  &o.,  and  thus  to  find  out 
the  best  means  of  preserving  or  restoring  the  fertility  of  the  land  employ- 
ed in  this  kind  of  culture. 

By  the  kindness  of  Robert  W.  Scott,  Esq.,  a  number  of  premium 
specime7is  of  the  best  leaf  tobacco  of  the  State  was  obtained  for  this 
purpose,  from  the  rooms  of  the  State  Agricultural  Society,  at  Frankfort 
I  was  also  indebted  to  the  politeness  of  Mr.  Spratt,  of  Pickett's  tobacco 
warehouse,  Louisville,  who  senl^  at  my  request,  a  large  number  of 
samples  from  many  counties  of  the  State,  amongst  which  were  several 
premium  specimens.  To  make  the  comparison  as  complete  as  posable,* 
some  of  the  best  Cuba  and  Florida  cigar  leaf  tobacco  were  obtained 
firom  Mr.  Meyer,  cigar  manufacturer  of  this  city,  who  had  imported 
them;  and  who  also  obliged  me  by  classifying  the  various  samples 
which  I  had  collected. 

Out  of  all  the  specimens  on  hand,  thirty  were  select  d  from  r^ons 
representing  as  many  different  geological  formations  as  possible;  a 
second  object  in  the  investigation  being  to  endeavor  to  verify  the  state- 
ment made  by  Liebig  in  his  Agricultural  Chemistry,  on  the  authority  of 
Pelouze,  that  the  quality  of  tobacco  is  affected  by  the  nature  and  com- 
position of  the  soil  on  which  it  is  grown.  The  statement  referred  to  is 
as  follows :  "  A  most  striking  proof  of  the  influence  of  potash  upon 
vegetation  has  been  furnished  by  the  Sidministration '  in  Paris.  For 
many  accurate  analyses  of  the  ashes  of  various  sorts  of  tobacco  have 
been  executed,  by  the  orders  of  the  '  administration ;'  and  it  has  been 
found,  as  the  result  of  these,  that  the  value  of  the  tobacco  stands  in  a 
certain  relation  to  the  quantity  of  potash  contained  in  the  ashes.  By 
this  means  a  mode  was  furnished  of  distinguishing  the  difierent  soils 
upon  which  the  tobacco  under  examination  had  been  cultivated,  as  well 
as  the  class  to  which  it  belonged.  Another  striking  fact  was  also  dis- 
closed through  these  analyses.  Certain  celebrated  kinds  of  American 
tobacco  were  found  gradually  to  yield  a  smaller  quantity  of  ashes,  and 
their  value  diminished  in  the  same  proportion.     For  this  information  I 

am  indebted  to  M.  Pelouze,  Professor  of  the  Polytechnic  School  in 
Paris." 

The  most  extended  examination  of  the  chemical  composition  of  the 
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ashes  of  tobacco,  of  which  I  can  find  any  account  in  the  books  within 
my  reach,  were  made  by  M.  Barral,  and  reported  to  French  Academy ; 
a  notice  of  which  I  find  in  the  Comptes  Rendus  des  Sceances  de  fAcad. 
des  Scy  22d  Dec.,  1845,  p.  1374.  M.  Barral  seems  to  have  examined 
a  number  of  samples  of  tobacco,  firom  various  soils  and  different  parts 
of  the  world.  He  found  the  proportion  of  the  ash  to  vary  m  the  differ- 
ent parts  of  the  plant,  as  follows : 

In  the  leares,  it  amounted  to . 23.  percent. 

In  the  midribs  of  the  leares  to 22.  per  cent. 

In  the  stems  to • 10.  per  cent. 

In  the  roots  to .......... — . . . . 7.  per  cent. 

In  the  seeds  to 4.  per  cent. 

In  this  noticey  I  find  the  following  remarks:  "The  several  kinds  of 
tobacco  examined,  being  from  soils  naturally  very  different,  gave  ashes, 
the  composition  of  which  is  very  various.  But  in  the  midst  of  this  vaiiety 
a  fact  presents  itself^  of  which  the  constancy  is  worthy  of  remark  M. 
Liebig  has  announced  this  principle ;  that,  in  the  same  plant,  according 
to  circumstances,  one  base  may  replace  an  equivalent  proportion  of 
another  analogous  base.  This  principle*  has  never  before  been  verified 
by  a  suite  of  experiments  made  on  a  plant  brought  firom  so  many  differ- 
ent countries.  It  results  fix)m  the  figures  contained  in  my  menioire 
that,  (with  exception  of  the  roots,)  the  quantity  of  oxygen  contained  in 
the  bases  of  the  ashes  of  the  staUcs^  midribs^  and  leaveSj  of  all  kinds  of 
tobacco,  is,  on  an  average,  13  ^er  cmV^  M.  Barral  adds,  that  the 
tobacco  is  the  plant  which  contains  the  largest  quantity  of  ashes,  and  the 
largest  amount  of  mtrogenj  in  its  composition,  of  all  plants. 

For  the  benefit  of  the  non-chemical  reader,  we  will  state,  that  a  hoit 
is  a  substance,  which  forms  salts  with  acids ;  for  instance,  potash,  soda, 
lime,  magnesia,  oxide  of  iron,  &c.,  are  all  hoses  ;  and  as  the  saiuraiing 
or  combining  power  of  the  bases  is  always  strictiy  m  proportion  to  ihe 
oxygm  they  contain,  the  comparison  of  the  amount  of  oxygen  in  the 
various  bases  is  an  exact  mode  of  comparfeg  theur  equivalent  jproportion^ 
or  saturating  power. 

The  present  occasion  was  taken  to  endeavor  to  verify  this  sintement 
of  Liebig,  in  regard  to  the  equivalency  of  the  bases  contained  m  the 
ashes  of  tpbacco ;  and  it  will  be  seen,  that  with  some  exceptional  cases, 
in  which,  generally,  a  very  large  quantity  of  magnesia  and  lime  or  soda 
were  present,  and  in  some  others  where  the  tobacco,  grown  on  poor  soil^ 
had  but  a  small  percentage  of  ashes,  there  is  a  remarkable  regularity  in 
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tiiia  respect,  notwithstanding  the  considerable  variety  in  percentage  of  the 
ashes.  The  proportion  of  oxygen  in  the  bases  does  not  vary  much  from 
15  per  cent,  in  the  air-dried  leaves  and  midribs  alone;  whilst  tiiepro- 
portion  of  ash  varies,  in  the  same  samples,  from  a  little  more  than  12 
per  cent,  to  more  than  22  per  cent!  It  is  probable,  tiiat  were  the 
irregular  quantity  excluded,  represented  by  "carbonic  acid  and  loss," 
in  the  tables,  the  approximation  would  be  greater  yet  Thus,  it  would 
appear,  that  within  certain  limits,  although  one  base  may  be  replaced  by 
another  ^tnalogous  base,  in  the  mineral  constituents  of  v^etables ;  as, 
for  instance,  soda  for  potish,  magnesia  for  lime,  and  vice  versa,  yet  they 
tend  to  replace  each  other  in  definite  proportionSy  (or  equal  saturating 
quantities,)  as  in  ordinary  chemical  combinations.  M.  Barral's  calcula- 
tion giving  13  per  cent  as  the  quantity  of  oxygen  contained  in  the  ash, 
included  that  of  the  stalks  as  well  as  of  the  leaves^  and  midribs;  ours 
giving  about  15  per  cent  in  the  ashes  of  the  leaves  alid  midribs  alone. 

Not  having  been  able  to  see  the  original  memoir  of  M.  Barral,  and 
finding  but  very  few  analyses  of  tobacco  ash  recorded,  in  the  works  to 
which  I  have  access,  I  am  unable  to  compare  the  following  analysis  with 
any  considerable  number  of  others ;  i^  indeed,  many  such  analyses  have 
been  published,  which  is  doubtful :  but  in  the  few  which  are  to  be  found 
in  the  journals  of  science,  the  proportion  of  the  ash  to  the  air-dried 
plant  is  generally  over  stated,  because  the  fine  sand,  derived  from  the 
dust  of  the  soil  which  has  adhered  to  the  viscid  leaves,  has  not  been 
excluded  in  the  analysis ;  hence  the  proportion  of  silica  has  been  stated 
as  high  as  12  per.  cent,  in  an  analysis  quoted  by  Sprengel,  and  in  that 
by  Merz,  quoted  at  the  end  of  the  Chemical  Report  in  the  2d  Vol.  of 
these  Reports  on  the  Geology  of  Kentucky,  it  is  stated  at  more  than 
four  and  a  half  per  cent.  In  the  thirty  analyses  given  below,  the  average 
proportion  of  the  silica  is  about  the  third  of  one  per  cent,  only,  and  it 
rarely  is  found  to  exceed  one  and  a  half  per  cent. 

The  fresh  leaf  of  the  tobacco  is  always  covered  with  a  viscid  secretion, 
which  causes  dust,  &c.,  to  adhere  firmly  to  the  surface,  sometimes  in  con- 
siderable quantity.  In  these  analyses  the  fine  sand,  from  the  dust  of  the 
soil  adhering  to  the  leaves,  was  excluded,  by  digesting  the  residual  sili- 
cious  matters  in  a  dilute  alkaline  solution,  and  rejecting  all  that  was  not 
dissolved  in  that  menstruum,  which  easily  takes  up  the  silica  which  had 
entered  into  the  composition  of  the  vegetable,  and  leaves  the  sand  undis- 
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solved.  In  treating  the  Cuba  tobacco  ash  in  this  way,  it  was  interesting 
to  see  the  sand,  thus  excluded,  of  a  marked  red  color,  showing  that  the 
plant  had  grown  on  the  celebrated  red  soil  of  that  island. 

In  ten  analyses  of  tobacco  ashes  by  Fresenius  and  Will,  published  in 
the  Journal  fur  Praktische  Cheme^  XXXV  III,  31,  June,  1846,  the  pro- 
portion of  silica  given  is  from  3.59  to  14.16  per  cent!  although  they 
attempted  to  exclude  the  sand  by  the  use  of  a  caustic  alkaline  solution. 
Doubtiess  they  boiled  it  in  too  strong  a  solution,  and  thus  dissolved 
some  of  tiie  fine  sand  itself  They  do  not  give  the  relative  weight  of  the 
ash  to  the  dried  leai^  and  their  analyses  are  so  much  the  less  valuable  in 
an  agricultural  sense.  The  proportions  of  potash^  in  then*  different 
specimens,  vary  from  23.38  to  6.01  per  cent  of  the  ashes  In  Table 
VII  (a,)  which  we  have  appended,  giving  the  proportions  of  the  several 
ingredients  in  one  hundred  parts  of  the  ashes  of  the  thhrty  samples 
analyzed  for  this  Report^  the  quantity  of  potash  varies  from  35.38  to 
20.54  per  cent  In  only  two  specimens  does  the  silica  appear  as  high  as 
10.66  and  9.20  per  cent ;  and  in  these,  which  were  the  first  analyzed, 
the  error  mentioned  above  was  committed. 

Recently,  a  rq>ort  of  four  analyses  of  the  ashes  of  tobacco  leai>eSj  and 
of  three  of  the  ashes  of  the  stalks^  by  Dr.  Ghas.  T.  Jackson,  of  Boston, 
Mass.,  together  with  the  analyses  of  four  tobacco  soils  and  four  subnsoils, 
have  appeared  in  the  Patent  Office  Report  (Agriculture)  for  1858,  p. 
290.  The  soil  and  plants  were  fix)m  Massachusetts  and  Maryland.  In 
these  tobacco  leaf  analyses  the  quantity  of  ^  silica  and  siUdous  dust "  is 
from  8.60  to  29.40  per  cent  of  the  ashes!  No  effort  having  been 
made  to  exclude  the  silidou^s  sand  from  the  ^ca  which  entered  into  the 
composition  of  the  leaf  The  proportion  of  ashes^  to  the  air-dried  lea^ 
with  this  great  irr^ularity  in  the  silicious  dust  included,  varies  from 
14.53  to  20.20  per  cent,  and  the  quantity  of  potashj  from  16.20  to 
20.40  per  cent  of  the  asL  We  have  appended  the  report  of  these  four 
analyses  as  well  as  of  the  three  of  the  ashes  of  the  tobacco  stalk,  for 
reference  and  comparison.  It  will  be  seen  that  the  percentage  of  ash  to 
the  dried  stalk  is  from  8.72  to  10.72 ;  the  proportion  of  potash  in  the 
ashes  of  the  stalk  is  from  27.48  to  40.12  per  cent ;  that  of  lime  from 
11.84  to  23.88  per  cent,  and  that  of  phosphoric  add  from  10.28  to 
12.52  per  cent;  provided  the  figures  are  correctiy  printed;  for,  it  will 
be  seen,  there  is  such  a  remarkable  identity  of  the  figures  (in  the  columns 
•88 
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No.  1  a  and  No.  3  a,)  representing  the  proportions  of  the  potash,  soda, 
lime,  magnesia,  phosphoric  acid,  sulphuric  acid,  and  chlorijle,  even  to  the 
smallest  decimal  fi-action,  (except  in  the  lime,)  that  it  is  very  probable 
some  error  in  copying  has  occurred.  The  probability  that  two  similar 
analyses  should  give  so  exactly  the  same  figures  in  the  results,  in  seven 
different  ingredients,  being  quite  small. 

METHOD  OF  ANALYSIS  OF  THE  TOBACCO  ASH. 

The  method  of  analysis  followed  may  be  thus  described :  The  Tarioos 
samples  of  tobacco,  in  the  original  small  bundles  of  leaves,  or  ^  hands,*' 
were  freely  exposed,  in  a  dry  room  where  a  fire  was  kept  daily,  nntfl  they 
were  all  thoroughly  air-dried.  It  was  found  that  when  thus  equally 
exposed  they  difiered  much  in  their  apparent  dryness ;  some  samples 
being  ciisp  and  brittle,  whilst  others  remained  permanently  soil  and  flex- 
ible ;  especially  those  which  contained  much  chlorides.  An  average  leaf* 
was  now  cut  into  small  pieces,  midrib  and  all,  and  weighed  before  and 
after  exposure,  for  a  day  or  more,  to  the  temperature  of  boiling  water  in 
the  waber-bath.  The  loss  of  waght  observed  indicated  the  moisture  of 
the  air-dried  leaf 

The  dried  leaf  was  then  carefully  burnt  to  ashes,  with  the  lowest  pos- 
sible heat,  in  a  large  platinum  capsule,  over  a  spirit  lamp;  and  the  ash^ 
cooled  over  sulphuric  acid,  was  weighed. 

•  The  ash,  not  always  perfectly  white,  was  now  digested  in  pure  diluted 
nitric  acid  at  a  moderate  heat,  and,  after  a  sufficient  time,  the  undissolv- 
ed residue,  separated,  washed,  and  dried,  was  weighed.  This  residue 
consists  of  sandy  silica,  and  unburnt  carbon.  The  amount  of  the  latter 
was  ascei-tained  by  burning,  and  was  excluded  from  the  weight  of  the 
ash,  as  was  also  the  sand,  by  the  process  mentioned  above. 

The  clear  acid  solution  was  now  carefully  divided  into  five  equal  parts 
by  means  of  a  pipette.  One  portion  was  evaporated  to  dryness,  for  the 
estimation  of  the  dissolved  silica ;  which  was  added  to  that  which  was 
left  undissolved  by  the  diluted  nitric  acid.  Another  portion  was  used 
for  the  estimation  of  the  sidphuric  acid,  by  nitrate  of  baryta,  &c. 

The  third  portion  was  employed  for  the  estimation  of  the  phosphoric 
add,  by  the  use  of  molybdate  of  ammonia,  &c.  In  the  fourth  portion 
the  chlorine  was  estimated,  in  the  usual  way. 

*  Of  the  small  samplei  two  or  three  Icarea  were  taken. 
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The  fifth  portion  was  used  for  the  general  analym  ;  pretty  much  in 
the  manner  described  in  the  third  volume  of  these  Reports,  under  the 
head  of  soil  analysis ;  with  this  difference,  that  the  first  precipitate,  pro- 
duced by  the  addition  of  ammonisi,  containing  the  phosphates*  &c.,  after 
being  dried  and  weighed,  was  dissolved  in  the  smallest  quantity  of 
hydrochloric  acid,  and  then  sulphuric  acid  and  alcohol  were  added  to 
separate  the  lime  as  stdphate^  by  which  means  the  amount  of  phosphate 
of  lime  (tri-basic)  was  calculated.  The  acid,  alcoholic,  filtrate,  evapo- 
rated nearly  to  dryness,  was  now  super-saturated  with  ammonia,  which 
gave  a  precipitate  of  phosphates  of  magnesia  and  iron,  &o.  This  mixed 
precipitate  was  dissolved  in  a  small  quantity  of  hydrochloric  acid,  and 
the  oxides  of  iron  and  manganese  separated  from  the  magnesia^  &c. 

A  separate  estimation  of  the  phosphoric  acid  was  made  by  the  use  of 
the  ammoniacal-sulphate  of  magnesia  to  the  appropriate  filtrates. 

The  results  of  these  thirty  analyses  are  as  follows;  given  in  the 
tabular  form,  and  arranged,  as  nearly  as  possible,  according  to  the  geolo- 
gical formation  in  which  the  tobacco  was  grown.  Beginning,  however, 
with  Cuba  and  Florida  tobacco,  which  have  been  placed  in  the  first  table 
for  compaiison. 

Table  I  (a.)     Composition  of  the  ashes  of  Cuba  and  Florida  Leaf 
Tobacco.     In  1 00  parts  of  the  air-dried  leaf 


Potash 

Soda - 

Lime 

Mif^nesiii — 

Oxides  of  iron  and  mangapese . ' 

Phosphoric  acid • 

Su'phuric  iicid .... 

Chlorine. -. 

Silica 

Carbonic  acid  and  loss . 

Per  cent,  of  ash  in  the  air-dried  leaf 

Per  cent,  of  moisture  in  the  air-dried  leaf 

Per  cent,  of  phosphate  of  lime  in  the  air-dried  leaf 

Per.  cect.  of  phosphate  of  magnesia  in  the  air-dried  leaf 

•  In  oocseqnenM-of  tha  Urg«  ^naali^  of  li»«  mU  i|^aii»  to  tote#oo  asb»  thi^  MBtila 
ill  Umi  phfDiiorli  uM. 

t 


»io.  1. 

No.  2. 

Cuba 

Florida. 

4.5249 

5.9015 

.37r2 

.1222 

5.6250 

2.9ob9 

1 .3590 

2.1501 

..3024 

.0401 

1.U78H 

.4240 

.2676 

.4565 

1.3740 

.b212 

.3508 

.2024 

5 .4952 

3.8l7rt 

ATerage. 


5.2433 
.2502 

4.3073 

1.75^5 
.1713 
.7513 
.36:ic0 

1.0980 
.2766 

4.6:;!69 


20.7575 


11.2411 


1.2063 


.3202 


16.9:427 


11.1764 


.2087 


.2445 


U^.b4ra 
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No.  1.  Cuba  Leaf  Tobacco,  imported  by  Mr.  Meyer,  cigar  manufiicturer, 
Lexington.  Leaves  quite  small;  of  a  light  greenish-brown  color. 
Flavor  said  to  be  exceedingly  good  in  smoking. 

No.  2.  Florida  Leaf  Tobacco,  also  imported  by  Mr.  Meyer ;  leaves  very 
small,  smaller  than  those  of  the  Cuba,  and  of  greenishrbrown  color^ 
with  numerous  small,  rounded,  light-colored  spots  upon  tfa^n.  Flavor 
very  mild  and  pleasant  when  smoked. 

The  leaves  of  both  these  specimens  were  much  smaller  and  thinner 
than  those  of  most  kinds  of  Kentucky  tobacto,  and  were  not  gummy 
on  th^  surfaces. 

It  will  be  observed  that  the  Florida  tobacco  leaf  contains  but  a  small 
proportion  of  limey  but  more  than  makes  up  its  proportion  of  alkaline 
earths  by  its  large  quantity  of  magnesia.  Although  the  percentage  of 
its  ash  is  small,  it  contains  more  j^o^A  than  any  other  tobacco  examined. 
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No.  3.  Mason  County  Cigar  Leaf  Tobacco ;  which  recdved  the  premi* 
um  from  the  Kenkicky  State  Agricultural  Society  in  1856.  Obtain- 
ed by  R.  W.  Scottj  Esq.,  from  the  State  Agricultural  Society  rooms 
at  Frankfort ;  from  whence  were  procured  all  the  specimens  included 
in  this  table,  except  Nos.  11  and  12,  which  were  obtained,  by  the 
kindness  of  Mr.  Spratt,  from  Pickett's  Tobacco  Warehouse,  Louis- 
Tille. 

No.  4.  "  Maryland  Bay  Cigar  Tobacco,"  raised  in  Bracken  county  by 

Dr.  J.  Bradford. 

No.  5.  "  Leaf  Tobacco,"  raised  on  bottom  land,  in  Mason  county.  Pre- 
sented to  Kentucky  State  Agricultural  Society  by  Hon.  L.  J.  Brad- 
ford. 

No.  6.  "Leaf  Tobacco,"  raised  on  hill  land  in  Mason  county.  Present- 
ed as  above. 

No.  7.  "  Mason  County  Shipping  Tobacco."  Premium  from  Kentucky 
State  Agricultural  Society  in  1857. 

No.  8.  "Mason  County  Leaf  Sample."  Premium  from  Kentucky 
State  Agricultural  Society  in  1856. 

No.  9.  "Mason  County  Cigar  Tobacco,"  raised  by  L.  J.  and  X  T. 
Bradford,  in  Bracken  county,  Ky.  • 

No.  10.  "Bracken  County  Tobacco,"  raised  by  Hon.  L.  J.  Bradford. 

No.  11.  Premium  Cigar  Tobacco.  Mason  county.  From  Pickett's 
Warehouse,  No.  9981. 

No.  12.  Trimble  County  Cigar  Tobacco.  From  Pickett's  Warehouse, 
No.  9976. 

These  were  very  fine  samples  of  the  best  leaf  tobacco  of  Mason, 
Bracken,  and  Trimble  counties.  Some  of  them  having  received  prem- 
iums on  public  exhibition.  The  leaf  is  generally  much  larger  than  those 
of  the  Cuba  and  Florida  tobaccos,  but  usually  quite  thin,  silky,  and  free 
from  gummy  matter;  and  of  a  rich  brown  or  bright  yellowish  brown  - 
oolor. 
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Table  III  (a.)     Tobacco  produced  on  soil  based  on  the  siUdotis  mud- 
stone  beds  of  the  Lower  Silurian  formation. 


Potash 
Soda.. 


Lime .. . . 

Magnesia - 

Oxides  of  iron  and  manganese 

Phosphoric  acid 

Sulphuric  acid 

Chlorine 

Silica .. 

Carbonic  acid  and  loss....... . 


Per  cent,  of  ash  in  tlie  air-dried  leaf 

Per  cent,  of  moisture  in  the  air-dried. leaf. ... .. 

Per  cent,  of  phosphate  of  lime  in  the  air  dried  leaf 

Per  cent,  of  phosphate  of  magnesia  in  the  air-dried  leaf 


No.  13. 

No.  14. 

4.8725 

3.1155 

.1818 

.1582 

2.1154 

3.7693 

1.0909 

1 .3037 

.0418 

.0920 

.6163 

.4247 

.84^1 

.4716 

.5518 

.0460 

.1291 

.2464 

2.8008 

4.0865 

12.6685 


9.8950 


.8990 


.3600 


13.7139 


12.54^4^ 
.4745 


.1400 


Arerage. 


3.6940 
.1700 

2.9423 

1.1973 
.0669 
.5305 
.6598 
.2989 
.1^78 

3.4337 

13.1819 


No.  13.  Owen  County  Tobacco.  (Manufacturing.)  From  Pickett's 
Warehouse,  No.  9,998.  A  very  strong  tobacco;  leaves  large;  dark- 
brown  ;  quite  gummy. 

No.  14.  Gallatin  County  Tobacco.  (Cutting  tobacco  ?)  From  Pickett's 
Warehouse,  No.  347.  Leaves  of  moderate  size ;  brown  and  flexible. 
A  strong  tobacco  of  pleasant  flavor,  when  smoked 
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No.  15.  '^  Barren  Count y  Tobacco  T  from  the  Stite  Agricultural  rooms 
at  Fnmkfort.  A  bright  colored  tobacco :  tough  and  flexible  ;  letiYCS 
of  a  modenite  size.     A  strong,  pungent  tobacco,  when  smoked. 

No.  16.  ^'Hart  County  Premium  Manufacturing  Tobacco.^'  No.  9934, 
Pickett's  Warehouse,  Louisville.  Moderate  sized  leaf;  mottled  brown- 
ish and  yellowish.     Very  strong  tobacco. 

No.  17.  ''Green  County  Tobacco^  No.  10,000,  Pickett's  Warehouse. 
A  bright-yellowish-brown  flexible  leaf;  suitable  for  cigars.  (*' Probably 
fiom  Spanish  seed.")     A  pretty  mild  tobacco. 

No.  18.  ''Meade  County  Tobacco^  No.  9,9-53,  Pickett's  Warehouse. 
Of  a  rich  yellowish-brown  color ;  "  very  mild,  but  not  of  a  very 
pleasant  taste,"  when  smoked.     Cigar  tobacco  ?  ' 

No.  19.  "Simpson  County  Tobacco^  No.  42,  Pickett's  Warehouse. 
Riither  a  largo  lejif,  flexible;  of  a  yellowish-brown  color;  *Svhen 
smoked,  of  a  very  strong  and  unploiisant  tasta"     Shipping  tobacco  ? 

No.  20.  "Taylor  County  Tobacco.''  No.  312,  Pickett's  Warehouse. 
Quite  a  small  leif ;  not  very  tough ;  of  a  light  yellowish-brown  and 
greenish  color.  Very  mild  and  pleasant  when  smoked.  Cutti^ig 
tobacco  ? 

No.  21.  Larue  County  Tobacco.     No.  310,  Pickett's  Warehouse.     0 
bright,  very  light  yellowish  brown,  or  brownish  yellow  color.     Leaves 
of  moderate  size,  quite  flexibla     Very  mild  when  smoked.     A  cigar 
tobacco  ? 

No.  22.  "Hardin  County  Tobacco.''  No.  9994,  Pickett's  Warehouse. 
Leaves  of  a  good  size ;  yellowibh-brown  and  greenish ;  not  very  flexi- 
ble.    SiTong  and  pungent  when  smoked.     3Ianufacturing  tobacco. 

No.  23.  "Christian  County  Premium  Shipping  Tobacco."  No.  10,008, 
Pickett's  Warehouse.  Leaves  of  moderate  size;  dark  brow^n.  "Mod- 
erately strong;  rather  pleasant  for  smoking.'* 
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No.  24.  '^Henderson  County  Mamifaduring  Tobacco.  Premium  from 
Kentucky  Stale  Agricultural  Society^  1856."  Lejives  of  a  moderate 
size;  brown.    "A  mild  tobacco,  but  not  very  pleasant  when  smoked." 

No.  25.  ''Henderson  County  Leaf  Sample,  Premie  .n  to  W,  S.  Elaniy 
hy  Kentucky  State  Agricultural  Society.^''  Leaves  large,  dark  brown; 
tough.     ^A  strong  tobacco  when  smoked." 

No.  20.  '^Henderson  County  Leaf  Cigar  Tobacco.  Premium  to  W.  S. 
JElamy  by  the  State  Agricidtural  Society,  1857."  Leaves  large; 
brighter  colored  than  the  preceding ;  quite  flexible  and  tough.  "A 
very  pleasant  and  mild  smoking  tobacco." 

No.  27.  "Henderson  County  Leaf  Manufacturing  Tobacco.  Premium 
to  T.  J.  Lockett  by  Kentucky  State  Agricidtural  Society. ^^  Leaves 
large ;  of  a  rich  yellowish-brown  color ;  somewhat  flexible.  "A  weak 
tobacco  when  smoked." 

No.  28.  Henderson  County  Shipping  Tobacco.  Premium  to  W.  S. 
Ulam,  from  Kentucky  State  Agncnltural  Society. ^"^  Leaves  large ; 
of  a  handsome  yellowish-brow^n  color;  somewhat  flexible.  "Very 
strong  when  smoked." 

No.  29.  Daviess  County  Premium  Cutting  Tobacco.  Pickett's  Ware- 
house, No.  10,010."  Leaf  of  a  moderate  size;  dark  brown  and 
greenish ;  not  very  flexibla  "A  very  strong  and  pungent  tobacco 
when  smoked." 

No.  30.  "Graves  County  Cutting  Tobacco.  Pickett's  Warehouse,  No. 
285."  Leaves  quite  large  and  heavy;  dark-brown;  quite  flexi- 
ble, and  somewhat  gummy.  "  Moderately  strong,  but  quite  sweet 
and  pleasant  when  smoked." 

Table  VI  (a.)  Average  Composition  of  the  Ash  of  the  whole  thirty 
samples  of  Tobacco. 

Potash 4.2960 

Soda 2:i92 

Linio--- 4.0328 

Mii-ncsia _ _ 1.0752 

Oxides  of  iron  and  manganese .0549 

Pliosplioric  acid .575S 

Sulpliuric  acid .4787 

Cidonne - - _  .4305 

^ilii-a - ..?1U4 

Carbonic  acid  and  los3 --— . 4.3645 

Percentage  of  ash  in  the  air-dried  leaf . . ..: '    15.^6(• 
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For  the  snke  of  comparison  I  append  a  summary  of  the  analyses  of 
tohacco  anhcs;  by  Dr.  Chvs.  T.  Jackson,  reported  in  Patent  Office 
Reports,  lSo8,  {Af/naiflitre,)  viz:  four  of  the  ash  of  the  leaves  and 
three  of  the  ash  of  the  stalk  of  the  tobacco,  as  follows  : 

2>o.  1.  ^'Localiff/j  Massachmeils ;  IlUfield^  ConnccliciU  river.  Farm 
of  W.  II.  Dickimon.  Sample  from  the  best  soil.'''  (Ash  of  the 
leaves.) 

No.  2.  ''Locality^  3fassa^*husetls.  Town  of  Wliatley^  Connecticut  river, 
farm  of  J.  Allis.     Tolerably  good  soilJ'     (Ashes  of  the  leaves.) 

No.  3.  ^'Localitf/y  Maryland.  Prince  George'' s  county.  Richest  soiV^ 
(Ashes  of  lejives.) 

No  4.  ^^ Locality^  Maryland.     Prince  Georges  county.    Much  worn 
soiV     (Ashes  of  lejives.) 

No.  1  (a.)  jUhes  of  the  stalk  of  sample  Xo.  1. 

No.  3  (a.)  Ainhes  of  the  stalk  of  sample  No.  3. 

No.  4  (a)  Ashes  of  the  stalk  of  sample  No.  4. 

No.4  ,a.) 
Stalk. 


No.  I.       No.  2.   I    No.  3.   ;    No.4.   'No.l  (a.)  No.3  (a.) 


Leaf.        Leaf. 


Potash 

SKii... 

L  me    

M  ij^nf-sia --    

Oxties  of  iron  iinl  m;inga- 
inar..- 

Fliusphoric  acid 

Sniihiiric  acid 

Cliioriiie  .  --  — -- 

Sili -a  uid  silicio"''  sand 

Carbonic  icid  and  lotfs 


20.40 

6.0.} 

25.7.) 

\,m 

1.2f> 

7.H(» 
S.Tf)  I 

0.60  I 
2:<.  9  ! 


L5 

2 

2e 


1 

9 
2 

29 
9 


.20 
.52 
.«9 
.60 

.60 
.05 
,72 
.72 

A) 

.•;0 


Total. 


100.110      10(*.i>0 


Per  cent,  of  as^h  in  dried  leaf 
or  sulk 


18.92        20.20 


Leaf. 


17.60 
1.40 

22.  ce 
b.io 

2.'30 

3.7n 

^.60 

1^.6^ 

100. (.0 


Leaf. 


20. .?2 
4.:i6 

2.5.-5 
2.00 

1.20 

7.15 

i.r>2 

.92 
21.21 
l.'i.it* 


Stalk. 


Stiilk. 


40.12 

40.12 

27.48 

9.20 

9.20 

7.28 

11. ^4 

11. 4h 

23.  hS 

.tO  . 

.to 

UO 

2.00  ! 

1.40 

l.?0 

12. .52  1 

12.r>2 

1   .28 

2. "4 

2.04 

4.48 

2.96 

2.!i6 

3.12 

.40 

2.10 

3.20 

16. i2 

17. "h 

lh.58 

14.53 


100.00 
14.76 


100.00        100. (41 


10.72 


9.20 


lto.t.O 


8.72 


Siich  a  close  and  extraordinary  re.seinb!an(?e  appinirs  in  the  two 
columns  of  figures  under  Nos.  1  (a)  and  3  (a,)  that  it  is  probable  some 
errors  of  copying  have  occurred. 
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CHEMICAL  EXAMINATION  OF  NATIVE  WINES,  MADE  FROM  CATAWBA  AND 

HERBEMONT  GRAPES. 

One  sample  of  the  Catawba  wine  analyzed  was  made  by  myself,  in  the 
autumn  of  1857,  from  grapes  grown  by  Mr.  Foley,  F.iyette  county, 
Ky.,  which,  in  'consequence  of  a  severe  drought,  had  not  filled  and 
ripened  well.  The  juice  was  fermented  in  a  glass  bottle,  air  having  been 
entirely  excluded  during  the  process,  by  a  tight  cork,  sealed,  through 
which  was  inserted  a  syphon-like  bent  glass  tube,  with  its  outer  end 
immersed  in  water  in  a  vial,  to  allow  the  carbonic  acid  to  escape  which 
was  produced  in  the  ferinenfcition.  The  specific  gravity  of  the  fresh  juice 
was  not  tiiken ;  but  that  of  some  from  Catawba  grapes  grown  in  my 
garden  in  1855  was  found  to  be  1.070. 

The  wine  obtained  was  almost  colorless ;  ha\ing  only  a  very  light 
reddish  tint.  The  juice  having  been  immediately  separated  from  the 
skins  and  seeds  of  the  gmpes  in  moderately  pressing  them.  The  taste  of 
the  wine  is  quit^  acid,  but  pleaamt ;  and  the  houquel  is  remarkably  fine. 

The  other  specimen  of  Catatvha  tvine  examined  was  procured  for  me, 
by  the  kindness  of  Jos.  M.  Locke,  M.  D.,  of  Cincinnati,  from  the  cellars 
of  Mr.  N.  L.  Longworth.  This  is  apparently  an  old  wine,  quite  sound, 
and  of  a  pale  sherry  color. 

The  Ilerhemont  ivinc  analyzed  was  also  obtained  from  Mr.  Longworth 
by  Dr.  Locke.  Its  color  is  yellowish,  like  that  of  cider.  The  bouquet 
is  not  as  pleasant  as  that  of  the  Catawba  wine ;  but  somewhat  like  that 
of  some  kinds  of  Rhine  wine.  It  contains  a  little  ahlehf/de^  the  result 
of  a  conunencoment  of  acetification,  and  was  found  to  yield  a  small 
quantity  of  acetic  acid  on  analysis.  It  was  evidently  beginning  to  turn 
to  vinegar. 

The  results  of  the  examinations  of  these  three  samples  of  wine  may 
be  tabulated  as  follows : 


Specific  gravity 

Per  cent,  of  aU'oliol 

Per  f(?iit.  of  solid  extract 

Per  cciit.  ol"  a>li 

Quantity  of  cau."<tic  soda  to  neulrali/.e 
lUO  pjirts  of  wiiie 


My  Catawba, 
wine. 


0.99.=) 

8..V)0 

1.74^ 

.145 

.404 


Longworth 's 
Catawba. 


10.610 
l.KiO 

.i:jo 

.371 


Lonjrworth's 
Herbeniont. 


Nierstein 
wein.    Ib42. 


lO.GGO 

1.3H0 

.140 

.364 


0.995 

ll.M)0 

l.JiOO 

.130 

.270 


For  comparison  I  have  placed  in  the  above  table  the  results,  given  by 
Dieu,  (qnoted  by  Mulder,  ^^Die  Chemie  des  Weim,'  f.  188,)  of  his  exam- 
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nation  of  the  Nierstdn  tvine,  which,  amongst  the  Rhine  wines  he  analyzed, 
most  neiirly  resembles  our  CatiiwJa  in  composition.  Our  wine  will  be 
seen,  however,  to  contain  a  little  less  alcohol,  and  much  more  acid  than 
that.  The  free  acid  in  the  first  sample  of  Catawba  above,  amounts  to 
about  one  per  cent,  and  is  not  disguised  in  the  wine  by  any  Temains  of 
sugar ;  as  the  most  delicate  tests  could  not  detect  the  smallest  quantity 
of  that  substance  in  it.  A  small  amount  of  sweetish  substance  is,  how- 
ever, contained  in  what  is  called  the  extractive  matter^  which,  no  doubt, 
has  been  sometimes  mistaken  for  sugar,  and  which,  according  to  the 
recent  observations  of  M.  Pasteur,  commu^uicated  to  the  French  Academy, 
is  glycerine^  always  produced  in  the  vinous  fermentation  in  company 
with  a  small  quantity  of  succinic  acid.  The  percentage  of  free  acid  in 
the  Rhine  wines  is  less  than  this,  in  the  best  kinds ;  it  being,  accord- 
ing to  Schubert,  (Mulder,^^ C7^^;?^.  des  Webis^  f.  19U,)  generally  fjom  0.8 
to  0.9  per  cent.,  and  mollified  by  the  presence  of  a  larger  proportion  of 
extractive  matters^  containing  a  small  quantity,  less  than  one  per  cent.,  of 
sugar  or  glycerine. 

f  The  quantity  of  grape-sugar  in  the  fresh  juice  which  furnished  these 
three  specimens  of  native  wine  must  have  been  from  about  17.  to  22.  per 
cent.  We  are  told  by  Mulder,  from  the  best  authorities,  that  the  aver- 
age amount  of  grape-sugjir  in  giape  juice,  from  all  the  various  wine 
countries,  varies  from  13^to  30  per  cent.  According  to  Fontenelle,  the 
juice  of  the  gi'apes  in  the  south  of  Fmnce  contains  from  18  to  30  per 
cent,  of  sugar;  whilst  according  to  Chaptal  it  varies  from  15  to  20  per 
cent,  in  the  more  northern  vineyards.  On  the  Rhine  it^varies  from  13 
to  25  per  cent.  When  we  understjind  that  all  the  alcohol  of  the  wine  is 
derived  from  the  sugar;  of  which  it  produces  about  half  its  weight  by 
complete  fermentation ;  it  is  easy  to  see  that  the  more  sugar  is  contained 
in  the  unfermented  juice,  within  certain  limits,  the  stronger  the  wine  will 
be.  At  or  above  40  per  cent,  of  sugar,  however,  the  fermentation  pro- 
ceeds very  slowly;  and  the  large  quantity  of  alcohol  resulting  puts  an 
end  to  the  process  before  all  the  sugar  is  decomposed. 

The  stronger  varieties  of  wine,  as  Madeira,  Port,  and  Sheny,  which 
contain  20  per  cent,  and  upwards,  of  alcohol,  have  usually  been 
strengthened,  after  the  fermentation  is  over,  by  tlie  addition  of  brandy. 
The  weaker  varieties  of  wine,  as  certain  kinds  of  German,  French,  and 
Dutch  wines,  contain  only  from  about  6  to  10  per  cent,  of  alcohol 
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When  the  percentage  falls  below  8  per  cent,  it  is  very  difficult  to  prevent 
acetifii^ition ;  and  the  finest  kinds  of  these  wines  contain  from  9  to  1 3 
per  cent,  of  alcohol ;  pioduced  from  a  proportionate  amount  of  sugjtr  in 
the  grape  juice.  Understanding  these  tacts,  the  French  have  leiirned  to 
equalize  the  quality  of  their  wines,  by  adding  grape-^ugar^  made  fiom 
potato  starch,  to  the  acid  juice  of  the  imperlectly  ripened  grapes  of 
unfJivomble  setisons. 

This  could  very  properly  be  done  in  the  manufacture  of  our  Catawba 
wine;  tdthough  n  piejudice  exists  against  the  addition  of  sugar  to  the 
grape  juice;  based,  probably,  on  the  idea  that  ordinary  cane  sugar  and 
the  natural  sugir  of  the  grape,  {grape-sugar  or  glucose^)  are  ditleient 
substances.  But  the  cafie-sugar  changes  speedily  into  grape-sugar  under 
the  influence  of  the  add  of  the  grape  juice ;  and  it  is  not  known  that 
the  products  of  its  iei mentation.are  at  all  dillerent  fiom  those  of  the 
sug-ar  naturally  contained  in  the  grape.  If,  then,  brown  sugar,  or  any 
other  kind  which  has  a  peculiar  Jiavor^  be  avoided  ;  or  if  the  pains  fce 
taken  to  manuiacture  puie  grape-sugar  from  sfairch,  as  is  done  in  France, 
the  addition  of  the  pure  sugai-,  in  pi  oper  quantity,  to  the  too  acid  juice 
of  bad  seasons,  would  gieatly  impiove  the  wine,  and  not  Le  liable  to  any 
ol>jections.  This  means  could  also  very  propei  ly  be  employed  to  manu- 
factaie  stronger  wines  than  can  be  produced  tiom  the  native  grape  juice 
alone. 

The  solid  materials  and  the  acids  of  the  above  wines  were  found  to  be 
in  the  ibllowiug  pioportions  in  100  parts  of  the  wine,  viz : 


Tnrtaric  ndd  and  racemic  acids 

Milic  aci<l . 

Citric  and  tannic  aiidr* 

Extractive  matterri 

Gum 

A  bumen,  colorin^r,  and  fatty  matters. 

Actiic  acid 

Sugar 


Mj  Catawba.   Longworth's    Lr>npworth'a 

Catawba.     !  Herbemunt. 


0.5749  0.5120  O.QT.^S 

.i^l^i*  .^l\'n  .22.5:J 

traces  trace.''.  traces. 

0060    \  n^>t6>tiniM.  notcBtimuted. 
not  estimatetl.  nut  estimated,  not  estimut<  d. 


nune. 
none. 


trace?*. 
Duue. 


.2^G9 
none. 


Some  loss  of  the  acids  occurred  in  the  processes  for  their  separation, 
judging  from  the  quantity  of  caustic  soda  rerjuired  to  neutralize  the 
wine.  It  is  believed  that  they  contain  notable  quantities  of  racemic  acid^ 
replacing  an  equal  amount  of  the  tartaric  acid  usually  found  in  grape 
juice. 
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The  ash  obtained  on  thoroughly  burning  the  solid  extract  left  by  the 
evaporation  of  the  wine,  was  also  analyzed,  in  these  three  samples;  and 
the  results  are  as  follows : 


COtfrOSITION  OF  THK  ASH  OF  WINE. 


Potash 
Soda.. 
Lime  . 


Magnesia 

Oxide  of  iron.. 
Phosphoric  acid 
Sulphuric  acid  . 

Chlorine 

Silica — . 


Carbonic  acid  and  loss. 


My  Catawba.'  Longworth's  '  Longworth^s 

Catawba.     *  Herbemont. 


.0320 
.0100 
.0029 
.0150 
trace. 
.0035 
.0190 
.0021» 
not  estimated. 
.0617 


Ash  of  100  parts  of  the  wine. 


0.t357 

0.0439  : 

.0160 

.0060  I 

.0045 

.0023 

1             .0117 

.0106 

trace. 

trace. 

.0095 

.0015 

.0219 

.0105 

.0003 

.0023 

.0021 

not  estimated. 

.0433 

.0529 

0.1450 

0.1300 

0.1400 


The  quantity  of  mineral  matters  derived,  fi'om  the  soil,  which  is 
retained  in  the  wine,  when  it  has  become  completely  clear  after  perfect 
fermentation,  is  quite  small ;  amounting  only  to  about  one  seventh  of  one 
per  cent. ! 

A  great  deal  of  the  potash^  lime,  magnesia^  ^c.,  originally  contained 
in  the  grape  juice,  separates  as  leeSy  as  the  fermentation  progresses,  and 
finally  settles  to  the  bottom  of  the  wine  cask :  forming  the  crude  tartar; 
from  which  we  obtain  all  the  tartaric  acid  and  cream  of  tartar  of  com- 
merce. If  these  lees,  as  well  as  the  leaves  and  shoots  of  the  vine 
removed  in  pruning,  &c.,  and  the  husks,  stems,  and  seeds,  be  restored  to 
the  soil,  and  nothing  carried  away  but  the  wine,  vine  culture  would  prove 
much  less  exhausting  to  the  soil  than  any  other  kind  of  hoed  crop. 
Some  comparative  calculations  on  this  subject  will  be  given  at  the  end  of 
this  appendix. 

According  to  Boussingault,  (Ann.  de  Chem.  et  de  Phys.,  3me  Serie, 
Tome  30,  p.  369,)  the  quantities  of  mineral  materials  in  the  ashes  of  the 
unfermented  juice  of  the  grape,  from  his  own  vineyard,  in  Alsace,  are 
as  follows,  in  the  hundred  parts  of  the  juice,  viz : 

Potash ._  0.842 

Lime .092 

Magnesia , . .172 

Phosphoric  acid , .412 

Sulphuric  acid * ^ .096 

Chlorine -- trace. 

Silica  — .006 

Carbonic  acid .„ • .250 

1.870 

40  =— 
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Amounting,  in  all,  to  nearly  two  per  cent,  of  the  waght  of  the  juice. 

The  sUdks  and  branches  of  the  vine  contjiin  considerable  proportions  of 
po*^jish,  lime,  and  phos[»hoiic  acid,  yielding  fiom  above  hvo  to  more  than 
three  per  cent,  of  their  weight  of  ashes.  The  following  is  about  an 
avemge  account  of  the  composition  of  the  ash,  accordmg  to  Bruchuuer: 

Fotish 34.1 

SiMla •  7.6 

L'me. 32.2 

M  tgiiesin --.- 4.7 

Oxitie  of  iron .2 

Fho«plH»ric  acid . ^-  16.4 

Siilj'huric  arid . 2.7 

Chloride  of  sodium .8 

Silicti - - 1.5 

The  leaves  contain  a  large  pcrcenbige  of  mineral  matters,  derived 
from  the  soil.  Bui  both  leaves  and  pruniogs  should  be  left  to  decay  on 
the  soil,  for  which,  according  to  experience  in  Europe,  they  are  the  best 
manure  in  the  cultivation  of  the  vine. 

BLEEDINGS  OF  THE  GRAPEVINE. 

In  the  spring  of  18G0,  the  writer  caused  to  be  collected  a  quantity  of 
the  "bleedings"  of  a  Lenoir  grape-vine,  from  a  branch  which  had  been 
cut  off  for  the  pui  pose ;  with  a  view  to  ascerbdn  by  analysis,  whether 
any  notable  quantity  of  the  essentitil  materials  of  the  soil,  &c.,  was  con- 
tained in  it.     The  result  was  .as  follows : 

One  hundred  parts  of  the  clcjir  colorless  fluid  evaporated  to  dryness 
at  212°  F.,  left  0.2 80  per  cen^.  of  extract  which  was  of  a  light-chestnut 
color,  and  contained  a  ve^etiible  substance  resembling  gum.  This,  when 
incinerated,  left  0.084  per  cent,  of  ashes,  so  that  the  amount  of  the 
organic  matters  was  0.202  per  cent.  The  composition  of  the  ashes  was 
found  to  be  as  follows : 

Carbonate  of  lime - ..        0.0419 

Magnesia _ .0057 

Pho8|»lioric  acid trace. 

Sulphuric  acid _ - .0(127 

Potai^h 0240 

Soda - _ .0<U)4 

Silica _ .0048 

Los3 _ 0045 

0.0t4Q 

So  that,  as  might  have  been  expected,  this  sap  of  the  vine  contains 
a  portion  of  those  mineral  materials  \\hich  are  essential  to  vegetable 
nourishment. 
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CHEMICAL  INVESTIGATION  INTO  THE  COMPOSITION  OF  THE  ASHSE  OF 
THE  GRAIN  AND  COB  OF  INDIAN  CORN,  AND  THE  PROPORTION  OF  OIL 
CONTAINED  L\  THE  GRAIN. 

This  examination  was  comnienccd  with  a  view  to  ascertain  whether  any 
diflerence  in  the  quantity  or  composition  of  the  mineral  consiUueuU  of 
the  grain,  or,  in  the  proportion  of  the  faliy  matter^  could  be  observed 
in  the  corn  gi'own  on  very  poor  land,  as  compared  with  that  raised  in 
the  rich  blue  limestone  region  of  central  Kentucky.  It  being  well 
known  that  the  food  produced  on  these  rich  lands  is  peculiarly  conducive 
to  the  nourishment  and  fattening  of  animals,  and  that  those  of  this 
favored  region,  like  the  vegetables  on  which  they  feed,  appetir  of  a  larger 
growth,  more  fully  developed,  and  in  better  condition,  generally,  than 
those  produced  on  the  poorer  lands  of  the  St«'ite.  This  may  be  supposed 
to  be  owing  to  the  grejiter  abundance  of  food  in  the  rich  land;  the 
veget-ible  growth  being  stimulated  by  the  greater  quantity  of  the  nutri- 
tive mineral  elements  which  are  present  in  the  soluble  condition  in  the 
soil ;  but,  on  the  other  hand,  investigations  into  the  composition  of  the 
ashes  of  the  tobacco  plant  hive  demonstrated  that  there  may  le  a 
marked  dillerence  in  the  quantHfj  as  well  as  in  composition  of  the  mineral 
ingredients  of  the  same  plant  giown  on  diHerent  soils. 

The  specimens  obtained  for  this  comparative  examination  are  described 
as  follows : 

No.  1  (c.)  ''Indian  Corn^  grown  on  the  farm  of  Richard  Collins^  on 
an  old  toorn  out  and  very  poor  field.  '  Old  Scott  placed  two  miles 
east  of  Ilardinshurg^  Breckinridge  county^  Kentucky,  Soil^  the 
waste  of  the  second  sandstone  above  the  base  of  the  millstone  grit; 
the  surface  of  the  field  being  well  covered  with  small  fragments  of 
that  bedr 

Average  length  of  the  ears  about  seven  inches.  The  corn  from  six 
and  a  half  ejirs  weighed  two  pounds  six  ounces  avoirdupois.  The  pro- 
duce was  about  eight  to  twelve  bushels  per  acie ;  the  season  having  been 
unliivorable.  This  is  a  yellowi.sh-red  corn,  said  to  be  more  productive 
on  poor  land  than  the  whi'e  varieties.  This  specimen  was  procured  at 
my  request,  for  this  espeijial  purpose,  by  the  able  Topographical  Assistant, 
S.  S.  Lyon,  Esq.,  who  was  desired  to  select  corn  from  the  poorest  field 
be  met  with  in  his  extensive  perambulations  of  the  State. 
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No.  2  (c.)  ^'Indiayi  Cam  from  the  farm  of  Christopher  Keiaery  six  miles 
from  Lexington^  on  the  Henry's  Mill  turnpikey  Fayette  county^  Ky. 
Grown  on  the  ricfi  land  of  the  Blue  Limestone  of  the  Lower  Silurian 
formation.^' 

Produce  about  seventy-five  bushels  to  the  acre,  the  season  having 
been  unfavorable.  Average  length  of  the  ears  about  seven  and  a  half 
inches.  Weight  of  the  corn  on  five  ears,  three  pounds  and  a  half, 
avoirdupois :  weight  of  the  cob  about  one  sixth  that  of  the  com ;  the 
ears  being  well  dried.     A  white  dent  com. 

A  quantity  of  each  of  these  two  specimens  was  ground  to  meal  in  a 
hand  mill ;  a  portion  of  each  carefully  incinerated  for  the  purpose  of  the 
ash  analyses ;  and  another,  larger,  portion  treated  with  ether,  in  a  dis- 
pLacement  apparatus,  for  the  separation  and  estimation  of  the  fatty  matter, 
or  .oil. 

The  results  obtained  were  as  follows  : 

IN   100  PARTS  OF  THE  THOROUGHLY   AIR-DRIED  CORN. 


No.  2  (C.) 


Yellowish  oil 


In  the  a$he9 — 

Potash 

Soda --. 

Lime 

Magnesia 

Oxides  of  iron  and  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Chlorine 

Silica 

Carbonic  acid  and  loss 


5.269 


0.2840 

0.2878 

.0854 

.2204 

.0052 

.0076 

.0713 

.1287 

not  est. 

not  est. 

.3513 

.4230 

.0165 

trace. 

not  est. 

not  est. 

.0150 

.0250 

.1513 

.3195 

Total  ash  in  100  parts  of  the  dried  corn _ \       0.9800 


Projxjrtion of  phosphate  of  lime ,_  0.0093 

I  ,  T" 

I 

Proportion  of  phosphate  of  magnesia 0.1984 


1.4120 


0.0139 


0.3584 


Proportion  of  phosphoric  acid  combined  with  the  alkaline i      0.1488  I 


0.1870 


Of  course  no  positively  certain  conclusion  can  be  attained  by  means 
of  a  single  pair  of  analyses  alone ;  but  as  far  as  these  go,  they  show  the 
superior  nourishing  and  fattening  qualities  of  the  corn  grown  on  the  rich 
gi'ound,  as  compared,  in  equal  weights  of  the  corn,  with  that  raised  on 
poorer  land ;  and  thus  give  a  new  motive  to  farmers  to  keep  their  ground 
in  good  condition.     In  shoi*t^  the  corn  from  Fayette  county,  not  only 
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gives  a  larger  proportion  of  oil,  and  of  mineral  substances  in  the  form 
of  ash,  but  the  potash,  lime,  magnesia,  phosphoric  acid,  and  silica,  are 
all  in  larger  amount  in  this ;  and  only  in  the  single  ingredient,  the  sul- 
phuric acid,  does  the  com  fiom  the  poor  ground  exceed  tliis  in  its 
quantity  of  essential  mineral  matter. 

Some  of  the  difference  observed  may  possibly  be  due  to  the  cU^erefU 
varieties  of  corn ;  how  much  cannot  be  determined  without  careful  chem- 
ical analysis  of  com  of  these  two  kinds  grown  on  the  same  ground. 
But  the  reddish  yellow  corn  is  generally  considered,  by  formers,  richer  in 
oil  and  stronger  as  food  for  animals,  than  the  white  com ;  and  the  prob- 
ability is  that  the  difference  of  composition,  shown  above,  is  due  more  to 
the  soil  than  the  variety  of  com  grown  on  it*  In  corroboration  of 
this  view,  I  may  refer  to  three  analyses  by  Emmons  and  Salisbury, 
(Natural  History  of  New  York,  (Agriculture,)  Part  V,  Vol.  II,  p.  249,) 
of  the  ashes  of  the  same  variety  of  corn,  (eight-rowed  yellow,)  grown  on 
different  soils,  in  Lewis  county,  (New  York,)  1847. 

The  com  grown  on  a  clay  loam  yielded  1.452  per  cent  of  ash;  that 
raised  on  a  sandy  plain,  with  a  top-dressing  of  manure,  yielded  1.710 
per  cent,  of  ashj  that  grown  on  an  intervale,  without  manure,  1.748  per 
cent. ;  and  the  proportions  of  potash,  soda,  lime,  phosphoric  acid,  &c., 
vary  considerably  in  the  three  analyses. 

When  the  writer  first  read  Boussingault's  statement  of  the  very  small 
proportion  of  lime  which  is  found  in  the  ashes  of  tiie  grain  of  Indian 
com  of  Europe,  (see  Rural  Economy:  edition  of  Appleton  &  Co., 
1845,  p.  414,)  he  was  persuaded  that  the  corn  of  our  rich  limestone 
region  would  not  exhibit  the  same  deficiency  in  its  ash ;  but  the  above 
analyses,  as  well  as  several  by  Emmons  and  Salisbury,  Sprengel,  and 
others,  show  that  lime  enters  in  very  small  proportion  into  the  composi- 
tion of  the  mineral  portion  of  this  grain.  In  which  respect  it  resembles 
wheat,  but  contains  still  less  lime  than  that  grain,  and  differs  widely  from 
the  tobacco  plant,  the  ashes  of  which  always  contain  much  lime.  Phos- 
phates of  magnesia  and  of  the  alkalies  are  found  in  the  corn  in  much 
larger  proportion  than  the  phosphate  of  lime ;  and,  like  all  the  grains^ 
the  phosphates  make  up  the  greater  proportion  of  the  weight  of  the  ash. 
The  case  is  different -in  regard  to  the  leaves,  stems,  husks,  cob,  &c.,  which 

*  Quoted  from  an  article,  by  the  writer,  in  the  Kentucky  Fanner. 
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generally  contain  a  larger  amount  of  potash,  lime,  soda,  magnesia,  &c^ 
and  a  smaller  proportion  of  phosphoric  acid. 

Some  of  the  cobs  from  the  corn,  (No.  2  c,)  grown  in  Fayette  county, 
were  incinerated,  and  the  ash  obtained  submitted  to  analysis,  with  the 
following  results : 

COMPOflITI0!f  OP  THS  ASHES  OF  THE  COB    OF  IlfDUN  COR.f .      IN    100   PARTS  OF   THE  COB  OF  COR!!, 

(no.   2  C,)   THOROUGHLY   DRIED. 

Potoah - ^•?5^? 

Soda ~ - 0065 

Lime ^'5^^* 

Mn^csli ^  .0355 

Oxides  of  iron  nnd  munganese DOtestimnted 

Ph09i»horic  .icid -- J^27i 

SuipUuricacid - —  .0<M»7 

Cliloriue - - not  csUmatiHi. 

Silica - - i/jj 

Carbunicacid  and  loss - - 3b55 

Total  ash  in  100 parts  of  dried  cob _0.y7lO 

From  the  above  analyses  it  will  be  easy  for  any  one  to  calculate  the 
quantity  of  essential  mineral  matters  removed  from  an  acre  of  land  l>y 
a  crop  of  corn,  in  the  grain  and  cobs  only.  Thus,  in  the  crop  of  seventy- 
five  bushels,  raised  on  Mr.  Keiser's  fann;  as  one  hundred  pounds  of  the 
diied  corn  gave  mor6  than  one  pound  and  four  tenths  of  a  pound 
(1.412)  of  ash,  the  whole  seventy-five  bushels,  each  of  fifty-six  pounds, 
weighing  in  all  four  thousand  two  hundred  (4,200  lbs.)  pounds  of  cotn, 
would  take  more  than  fifty-nine  pounds  (59.304  lbs.)  of  essential  min- 
eral matters  from  the  soil  in  the  grain  alone ;  and  the  coba,  cjdcuhiting 
their  weight  as  one  fifth  tliat  of  the  corn,  would  rob  it  of  more  than 
eight  pounds  (8.150  lbs.)  more  of  these  valuable  ingredients. 

Many  amdyses  have  been  made  of  the  ashes  of  the  various  vegetable 
products  of  the  farm  and  of  the  garden  in  Europe,  and  some  in  this 
country.  For  instance,  a  very  full  examination  of  the  various  parts  of 
the  Indian  corn  plant,  at  different  sfeiges  of  its  growth,  &c.,  as  well  as  the 
analyses  of  several  other  grains,  grasses,  and  garden  and  field  vegetables, 
may  le  found  detailed  in  the  Ileports  of  the  Geologiml.  Agricultural, 
&c.,  Survey  of  New  York:  (Natural  History  of  New  York,  part 
Agriculture :)  made  by  Emmons  and  Salisbury,  and  published  by  that 

State. 

It  is  desirable  that  such  exjiminations  should  be  multiplied  in  this 
country ;  that  the  relationships  of  our  various  crops  to  the  soil  may  be 
^«rirly  asoertamed. 
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In  the  above  analyses  of  the  Indian  com,  the  proportion  of  oil  stated 
does  not  probubly  represent  the  whole  contained  in  the  grain;  the 
examination  was  mther  comparative  than  exhaustive;  both  specimens, 
giound  alike,  were  digested  for  an  equal  time  in  equal  quantities  of  ether, 
and  the  oil  washed  out  by  displacement  If  the  corn  had  been  reduced 
to  a  finer  powder,  or  brought  to  a  pulp  by  boiling  with  water,  before 
digesting  it  in  ether,  it  is  probable  a  somewhat  larger  quantity  of  oil 
would  have  been  separated.  For  the  corn  contains  quite  a  considerable 
quantity  of  yellow  oil,  to  which  it  owes  its  great  fattening  property. 
Boussingault  found  from  7.8  to  9  per  cent,  of  oil  in  corn.  Poggiole 
found  0.7  per  cent.  Charles  T.  Jackson,  (Patent  Office  Report,  1857, 
Agriculture,)  from  2.9  to  4.2  per  cent,  and  Poison  4.4  to  4,5  per  cent 
{Liebiff  and  Kopp*s  Jahresbericht  fur  1855,/?.  889,  and  1856,  jo.  809.) 

See  the  end  of  this  Appendix  for  a  comparative  table  of  the  ashes  of 
corn,  wheat,  tobacco,  &c. 

CHEMICAL  EXAMINATION  OF  THE   ASHES  OF  WHITE  WHEAT,  GROWN  ON 

KENTUCKY  SOIL,  &c..  &c. 

The  specimen  of  prime  white  wheat  selected  for  the  examination  was 
outlined,  March  23d,  1859,  from  Messrs.  J.  L.  Elbert  &  Co.,  of  Lex- 
ington ;  grown-  by  Dr.  Latham  in  that  vicinity,  on  rich  blue  limestone 
land.  It  had  been  in  the  warehouse,  where  there  was  no  fire,  about  six 
weeks — the  weather  having  been  rather  warm .  for  the  season.  Before 
incineration,  experiments  were  made  as  to  the  relative  amount  of  moisture 
it  would  give  out  on  exposure  at  various  temperatures;  which  resulted 
as  follows,  viz : 

1.  Exposed  for  thirty  days  to  the  dry  air  of  the  laboratory,  daily 
heated  by  the  furnace  stove  to  the  temperature  of  about  75°  F.,  it  lost 
4.398  per  cent,  in  weight  by  the  escape  of  moisture. 

2.  Another  quantity  of  the  same  wheat,  kept  in  the  water-bath,  where 
it  was  exposed  to  boiling  water  heat^  for  two  successive  days,  lost  in  all 
12.710  joer  cent  of  moisture. 

3.  A  third  quantity,  heated  for  five  hours  in  the  oil-bath,  to  the 
temperature  of  400^^^  R,  lost  as  much  as  17.540  per  cent,  of  its  tveight. 
The  sample  which  had  been  dried  in  the  water-bath  was  crisp,  slightly 
deepened  in  color,  and  as  though  cooked ;  the  gluten  having  been  partly 
altered  by  the  heat,  so  that  the  quantity  of  elastic  paste  which  it  would 
make  with  water  was  dimuiisbed. 
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That  dried  in  the  oil-bath,  at  400*^  R,  was  completely  parched  and 
browned,  and  the  getms,  of  such  grains  as  had  b^un  to  sprout,  were 
completely  blackened,  so  that  the  loss  of  weight  in  this  experiment  was 
greater  than  that  of  mere  hygroscopic  moisture. 

Air-dried,  or  dried  at  or  below  the  boiling  temperature^  the  wheat 
proved  quite  hygroscopic ;  giving  up  moisture  and  lo^ng  weight  m  a  dry 
atmosphere,  or  when  heated,  and  absorbmg  moisture  and  regaming  weight 
when  exposed  to  moist  air,  at  a  lower  temperatura 

There  is  probably  a  gi-eater  change  in  weighty  in  wheat,  under  these 
circumstances,  than  persons  generally  supposa  I  have  no  doubt  that 
wheat,  taken  from  a  moist  "  pen,"  and  dried  in  a  warm  warehouse  or 
mill,  may  lose  from  4  to  6  per  cent,  by  wdght^  of  moisture^  m  a  few 
days  or  weeks. 

Some  of  this  white  wheat,  thoroughly  air-dried,  was  carefully  reduced 
to  ashes  and  these  analyzed,  with  the  following  result  : 


COMPOSITION   OF  THE  A8HE8  OP  WHITE  WHEAT. 


Potash  

Soda 

Lime 

Magnesia . 

Oxides  of  iron  arid  manganese 

Phosphoric  acid 

Sulphuric  acid 

Chlorine 

Silica 

Carbonic  acid  and  loss 


ToUlash 

Proportion  of  phosphate  of  lime 

Proportion  of  phosphate  of  magnesia 

Proportion  of  phosphoric  acid  in  the  alkaline  phosphates 


In  a  bushel. 


0.2724  Ibe. 
.0066  lbs. 
.0616  Ibe. 
.1212  lbs. 
traces. 
.4560  lbs. 
.0042  lbs. 
.0174  lbs. 
.0204  lbs. 
.0486  lbs. 

1.0284  lbs. 


0.1473  lbs. 


0.3372  Ibs^ 
0.1776  lbs. 


It  will  be  seen  that  the  ash  of  wheat  is  quite  rich  in  phosphates,  espec- 
ially phosphates  of  magnesia  and  lime,  taking  more  of  these  from  the 
soil  than  the  Indian  Com,  in  equal  weights  of  the  grains ;  and  we  can 
readily  understand  how  even  a  rich  soil  may,  after  successive  wheat 
crops,  refuse  to  produce  it  in  a  healthy  and  profitable  manner,  because  of 
the  resulting  deficiency  of  phosphates  in  the  soil ;  and  why  the  English 
farmers  find  it  so  advantageous  to  employ  bone-dust,  or  super-phos- 
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phates  on  their  wheat  lands,  that  they  actually  import  bones  from  distant 
foreign  countries,  and  even  glean  the  battle-fields  of  their  ghastly  relics. 
To  give  a  comparative  view  of  the  amount  of  the  various  essential 
mineral  elements  of  the  soil^  which  is  removed  from  an  acre  of  ground, 
in  a  crop  of  wheat,  corn,  tobacco,  or  wine,  I  append  the  following  table. 
In  which  I  estimate  only  the  grain  of  the  corn  and  wheat,  without  the 
stalks,  leaves,  husks,  cobs,  &c.,  and  only  the  pure  fermented  wine ;  sup- 
posing the  leaves  and  cuttings  of  the  vine  and  the  lees  of  the  wine, 
deposited  during  and  after  fermentation,  to  be  returned  to  the  soil. 

TABLE  SHOWING  THK  MINKRAL  MATTERS   REMOVED  FROM  THE  SOIL. 


Potash- 

Soda - 

Lime  — .- 

Magnesia 

Phosphoric  acid 

Sulphuric  acid 

Chlorine „ 

Soluble  silica 

Total  mineral  matters  from 
an  acre  of  land 


In  a  wheat  crop    In  a  com  crop 
of  20  bushels. 


5.45  lbs. 

.13  lbs. 
1.63  lbs. 
2.43  lbs. 
9.12  lbs. 

.08  lbs. 

.35  lbs. 

.41  lbs. 


In  a  tobacco    In  500  gallons  of 
of  50  bushels.  ;crop  of  1000  lbs.   Catawba  wine. 

and  stalks.      ' 


19.60  lbs. 


8.06  lbs. 

6.22  lbs. 

.22  lbs. 

3.61  lbs. 

11.85  lbs. 

not  estimated. 

not  estimated. 

.71  lbs. 


69.73  lbs. 

6.b0  lbs. 
68.00  lbs. 

8. 61  lbs. 

8.13  lbs. 

8.40  lbs. 

1 .06  lbs. 

5.86  lbs. 


30.67  lbs. 


176.65  lbs. 


1.428  lbs. 
.640  lbs. 
.180  lbs, 
.468  lbs. 
.380  lbs. 
.876  lbs. 
.012  lbs. 
.084  lbs. 


4.068  lbs. 


This  table  clearly  exhibits  the  relative  exhausting  influence  of  these 
several  crops.  It  will  be  seen  that  the  tobacco  consumes  the  most,  of  all 
the  essential  ingredients  of  the  soil,  but  especially  of  potash  and  lime. 
The  wheat  and  corn  crops  require  phosphates  in  larger  quantity  than  any 
other  materials ;  and  the  quantity  taken  in  the  wine  appears  remarkably 
small.  It  is  to  be  recollected,  however,  that  all  hoed  crops  cause  a  much 
greater  deterioration  in  a  given  time  than  those  which  bind  and  cover 
the  soil  during  their  growth,  as  the  small  grains,  clover,  &c. ;  more  of  the 
soluble  materials  being  decomposed  and  washed  out  by  the  atmospheric 
agents  in  the  latter  case  than  in  the  former. 
41 
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LATE  PRINCIPAL  GEOLOGIST  OF  KENTUCKY, 


DAVID  DALE  OWEN,  M.  D. 


The  decease  of  our  late  distinguished  chief  in  the  Geolog- 
ical Survey  of  Kentucky,  which  occurred  in  the  aftqfnoon  of 
November  13th,  1860,  at  his  residence  in  New  Harmony, 
Indiana,  at  the  age  of  53,  will  be  deeply  deplored  through- 
out the  wide  circle,  in  this  country  and  in  Europe,  in  which 
he  had,  by  his  great  industry  and  eminent  services  in  the 
field  of  exploration  of  American  Geology,  deservedly  ac- 
quired a  reputation  as  elevated  as  it  is  extensive. 

Dr.  Owen  was  born  June  24th,  1807,  at  Braxfield  House, 
Lanarkshire,  Scotland;  and  surrounded  by  the  picturesque 
scenery  of  that  locality,  and  witness  of  the  stirring  events 
connected  with  the  great  social  experiment  of  his  father,  Rob- 
ert Owen,  the  distinguished  philanthropist  and  large  mill 
owner,  whose  efroi*ts  were  directed  to  ameliorating  the  condi- 
tion of  the  laboring  classes,  Dr.  Owen  was  early  led  to 
admire  the  works  of  nature  and  taught  to  examine  and  think 
for  himself;  inducing  habits  of  self-reliance,  which  he  retained 
throughout  life. 


324  oBiTUARr. 


On  leaving ''home,  with  a  younger  brother,  to  receive 
instruction  in  the  celebrated  educational  eBtablishment  of 
Emanuel  Fdlenberg,  at  Ho^yl,  Switzerland,  their  fiither's 
parting  advice  was  to  devote  a  large  share  of  attention  to 
the  science  of  chemistry,  so  practically  useful  in  its  beaiings 
on  the  other  branches  of  science  as  well  as  on  the  arts  and 
manufactures.  This  judicious  advice  was  faithfully  followed 
at  tliis  institution,  during  the  years  1824-5-6,  as  well  as 
afterwards  under  the  distinguished  Dr.  Andrew  lire,  in  Glas- 
gow, in  1827,  and  subsequently  with  Dr.  Turner,  in  London, 
whilst  on  a  visit  of  two  years  made  after  his  removal  to 
America. 

In  the  fall  of  1827  Dr.  Owen  accompanied  his  fether  to 
this  country,  settling  in  New  Harmony;  of  which  town  the 
latter  had  purchased  a  large  part,  for  testing  his  philanthropic 
and  educational  plans.  Dr.  0.  landed  in  New  Orleans  Jan- 
uary, 1828,  and  with  the  exception  of  some  time  spent  in 
Paris,  France,  to  improve  himself  in  drawing,  for  which  he 
had  considerable  talent,  as  exhibited  in  the  numerous  sketches 
in  his  various  Geological  Ileports,  and  the  courses  of  lectures 
on  chemistry  and  geology  in  London,  the  remainder  of  his 
life  was  spent  in  this  region,  devoted  to  study  and  to  practi- 
cal geologicjil  and  chemical  pursuits  connected  with  the 
development  of  our  mineral  and  agricultural  resources  in  the 
western,  northwestern,  and  southwestern  States. 

In  1833  he  was  associated,  as  a  volunteer  explorer,  with 
the  late  Dr.  Gerard  Troost,  then  engaged  on  a  geological 
reconnoissance  of  Tennessee ;  and,  afler  two  years  assiduous 
devotion  to  medical  studies,  received  the  degree  of  Doctor 
of  Medicine  from  the  Ohio  Medical  College,  Cincinnati,  0., 
in  1835.  In  1837  he  manied-Miss  Catherine  Neef^  daugh- 
ter of  Joseph  Neef,  the  former  associate  of  Pestalozzi  in 
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Switzerland,  and  later  in  New  Harmony  with  that  distin- 
guished early  promoter  of  American  geology,  Mr.  William 
Maclue,  a  considemble  portion  of  whose  geological  and  min- 
eralogical  collections  form  the  basis  of  the  truly  iaimense 
cabinet  which  has  been  accumulated  by  Dr.  Owen  duiing  his 
active  life,  by  purchases,  exchanges,  and  in  his  numerous  geo- 
logical explorations.  A  collection  which  is  itself  a  vast  mon- 
ument to  his  industry  and  zeal  in  the  pursuit  of  science,  and 
which,  recently  oflered  by  his  executors  to  the  State  of  Indi- 
ana, it  is  hoped  will  be  purchased  by  that  Commonwealth  to 
be  preserved  entire  for  the  purposes  of  future  reference  and 
instruction,  in  accordance  with  the  feelings  of  the  late  owner. 

In  1837  Dr.  Owen  was  appointed  Geologist  of  Indiana, 
and  began  his  active  life  as  an  independent  explorer  in  the 
extensive  field  of  American  geology  and  mineriilogy  by  a 
general  reconnoissance  of  Indiana ;  the  report  of  which  formed 
a  small  octavo  volume,  which  was  reprinted  by  the  Legislature 
in  1859,  when  he  was  again  appointed  Chief  Geologist  of  that 
State,  under  the  auspices  of  the  •  State  Agricultural  Society, 
and  with  the  active  co-openition  of  his  brother.  Col.  Richard 
Owen,  who  has  recently  been  appointed  his  successor  as  State 
Geologist,  and  who,  by  agreement,  was  to  perform  the  field 
work.  With  this  assistance,  and  the  co-operation  of  others 
in  the  field  and  in  the  laboratory,  the  Geologico-Agricultui-al 
Survey  was  carried  over  a  considerable  portion  of  the  State ; 
the  report  of  which,  constituting  a  very  valuable  contribu- 
tion to  geological  and  agricultural  science,  is  now  passing 
through  the  press  at  Indianapolis,  under  the  charge  of  his 
brother  and  successor  in  the  survey. 

On  the  31st  of  July,  1839,  Dr.  Owen  was  appointed  by 
the  Geneml  Government  to  explore  the  mineral  lands  of 
Iowa,  Wisconsin,  and  Illinois,  and  required  to  complete  the 
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survey  before  winter  set  in.  The  notification  of  his  appoint- 
ment and  his  instructions  reached  him  in  New  Harmony 
August  17th  following,  yet,  by  the  exertion  of  unusual  energy, 
and  by  the  aid  of  one  hundred  and  thirty-nine  sub-agents 
and  servants,  whom  he  had  employed  in  an  incredibly  short 
space  of  time,  provided  with  tents,  provisions,  chemical  tests, 
&c.,  &c.,  and  organized  into  twentj^-four  working  corps,  each 
furnished  with  skeleton  maps  of  the  townships  assigned  them 
— each  to  examine  thirty  quarter  sections  daily,  and  report 
to  him  at  appointed  stations — ^he  wa^  enabled  to  make  a  sat- 
isfactory exploration,  in  every  quarter  section,  of  about 
eleven  thousand  square  miles  of  territory,  mostly  wild  and 
uncultivated,  within  the  limited  time  allotted,  and  to  forward 
his  report  to  the  Land  Office  in  the  month- of  January  follow- 
ing. During  the  course  of  this  almost  incredible  labor  he 
crossed  the  district  under  examination,  in  an  oblique  direc- 
tion, eleven  several  times.  The  report  of  this  survey,  pub- 
lished in  the  documents  of  the  1st  session  of  28th  Congress, 
with  its  accompanying  diagrams,  maps,  and  plates  from 
beautiful  sketches  of  scenery  by  his  own  pencil,  forms  an 
enduring  memorial  of  his  great  executive  abilities  and  untir- 
ing zeal  and  industry. 

During  the  years  1847-8-9-50,  again  under  the  appoint- 
ment of  the  General  Government,  he,  with  his  several  corps, 
surveyed,  in  Wisconsin,  Iowa,  Minnesota,  and  part  of  Ne- 
braska TeiTitory,  an  extent  of  country  in  area  exceeding  two 
hundred  thousand  square  miles,  or  four  times  greater  than 
the  State  of  New  York.  The  report  of  this  survey,  pub- 
lished by  Congress  in  1852,  forms  a  very  large  and  elegant 
quarto  volume,  containing  more  than  GOO  pages  of  text,  and 
numerous  wood  cuts,  maps,  diagi\ims,  and  other  engravings ; 
amongst  which  are  some  of  fossils  which  were  medal-mled  on 
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steel,  a  process  never  before  applied  to  the  illustnition  of 
orgjiaic  remains.  Another  report  by  him,  of  his  survey  of 
the  Chippewa  Land  District  of  Wisconsin,  was  published  by 
the  General  Government  in  1849-50. 

Early  in  1854  Dr.  Owen,  as  Principal  Geologist,  began 
the  Geological  Survey  of  Kentucky,  of  which  he  personally 
made  a  complete  general  reconnoissance,  and  to  which  he 
devoted  most  of  his  attention  up  to  the  time  of  the  com- 
mencement of  his  labors  in  Arkansas.  His  "  General  Report," 
which  forms  the  beginning  of  this  volume,  is  his  last  contri- 
bution to  this  work,  and  was  written  whilst  suffering  under 
general  ill  health  which  preceded  his  dissolution. 

Appointed,  in  April,  1857,  State  Geologist  of  Arkansas, 
he  commenced  in  October  of  that  year,  as  soon  as  his  engage- 
ment in  Kentucky  was  ended,  under  the  then  existing  appro- 
priation, a  general  reconnoissance  of  Arkansas,  which  he  car- 
ried on  successfully  up  to  the  time  of  his  death.  His  last 
efforts,  in  that  way,  even  after  disease  had  so  far  mastered  his 
corporeal  frame  as  to  render  necessary  the  aid  of  an  aman- 
uensis, were  in  the  daily  dictation,  tip  to  three  days  only 
before  his  deaths  of  the  second  volume  of  his  Report  on  the 
Geology  of  that  State.  His  first  "  Report  of  a  General 
Reconnoissance  of  the  Northern  Counties  of  Arkansas,"  a 
handsome  octavo  volume,  with  plates  fi-om  his  own  drawings, 
was  published  at  Little  Rock,  Arkansas,  in  1858 ;  and  the 
second  volume,  to  the  completion  of  which  he  devoted  his 
dying  energies,  is  now  passing  through  the  press  under  the 
supervision  of  his  brother.  Col.  Richard  Owen. 

During  the  last  two  years  of  the  prosecution  of  the  Geo- 
logical Survey  in  Kentucky,  the  practical  labor,  in  the  field 
and  in  the  laboratory,  was  carried  on  by  Messrs.  Lyon,  Les- 
ley, Lesquereux,  and  Peter,  under  the  immediate  direction  of 
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Dr.  Owen.  He,  by  the  terms  of  his  continuance  in  the 
office  of  Principal  Geologist  of  Kentucky,  being  allowed  to 
devote  a  considerable  portion  of  his  time  to  the  General 
Reconnaissance  of  Arkansas ;  that  of  Kentucky  having  been 
completed  by  him,  and  the  condition  of  the  survey  and  the 
experience  of  his  assistants  in  that  State  being  such  that  it 
was  no  longer  necessary  for  him  to  devote  to  it  his  exclusive 
personal  attention. 

In  addition  to  these  labors,  under  public  patronage^  Dr. 
Owen  made  many  geological  explorations  for  individuals  and 
corporations,  and  contributed  by  his  pen  to  various  scientific 
journals  and  other  periodicals.  His  wide-spread  reputation, 
in  this  country  and  in  Europe,  secured  him  an  extensive 
correspondence;  and  whilst  it  brought  him  into  reciprocal 
intercourse  with  such  men  as  Murchison,  Lyell,  Mantell,  Vct- 
neuill,  and  others,  and  kept  up  agreeable  associations  with  the 
leading  scientific  minds  of  this  country,  levied  a  heavy  \bX 
upon  his  time  and  industry.  Often  the  claims  for  rest,  abso- 
lutely requisite  to  the  daily  recuperation  of  his  over-wrought 
powers,  were  set  aside  for  the  pleasures  of  science  or  the 
calls  of  duty  or  of  fiiendship ;  and  the  light  in  his  labora- 
tory, shining  far  into  the  "small  hours"  of  the  night,  might 
indicate  to  his  solicitous  friends  the  too  rapid  consumption 
by  him  of  that  taper  of  life  which  he  so  freely  sacrificed  to 
his  favorite  and  engrossing  pursuits. 

The  disease,  which  was  the  immediate  cause  of  the  death 
of  Dr.  Owen,  was  rheumatism,  determining  finally  to  the 
heart,  and  induced,  doubtless,  by  his  severe  labors  and  expo- 
sure in  his  field  explorations. 

The  bent  of  Dr.  Owen's  mind  was  decidedly  to  practical 
results.  Hence  his  great  fondness  for  the  applications  of 
chemical  research  to  the  purposes  of  every-day  life.    Hence 
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his  ^orts  to  discoyer  the  cause  of  milk-sickness^  and  his 
great  desire  to  develop  and  improve  agriculture  in  this 
country.  To  the  eminently  useful  information  conveyed  to 
the  enlightened  &rmer  by  accurate  soil  analyses  he  always 
devoted  special  attention,  and  we  are  gratified  to  state  that 
the  practical  results  thus  obtained  have  been  extensively  and 
repeatedly  acknowledged.  We  learn  that,  besides  the  valua- 
ble articles  on  agriculture  which  be  contributed  to  the  several 
volumes  of  these  reports,  he  had  also  partly  written  out  some 
important  suggestions  on  the  best  means  of  preseiTmg  the 
fertility  of  the  soil  unimpaired. 

The  labors  of  our  lamented  friend  were  peaceful  and 
unpretending,  but  they  will  connect  his  name  forever  with  the 
history  of  science  at  large  and  the  improvement  of  this 
country  in  particular.  For  whilst  the  political  storms  which 
periodically  sweep  over  the  country  may  leave  no  other 
remembrances  but  of  confusion  and  disaster,  the  quiet  record 
of  the  discoveries  of  the  man  of  science  yield  a  perennial 
harvest  of  beneficial  application. 

As  a  man  Dr.  Owen  was  modest  and  undemonstrative,  yet 
firm,  independent,  and  self-reliant  A  gentleman  of  the 
strictest  honor,  and  of  the  most  chOd-like  honesty  in  his 
dealings  with  the  world.  Wholly  absorbed  in  his  much  loved 
science,  his  money,  his  time,  even  his  life,  were  freely  and 
exclusively  spent  in  its  pursuit.  Unselfish  and  ever  carefiil 
to  give  every  one  his  due  on  all  occasions,  he  always  awarded 
to  all  his  various  associates,  in  his  reports  of  his  numerous 
explorations,  their  just  share  of  honor  and  responsibility. 

The  loss  which  is  sustained  in  his  death  is  very  great.  In 
the  language  of  an  obituary  notice  of  him  in  Silliman's 
American  Journal  of  Science,  "  In  view  of  his  great  execu- 
tive and  scientific  abilities,  rich  experience,  and  comparative 
42 
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age,  soience  had  much  to  hope  for  in  the  continued  life  of 
Dr.  Owen,  and  his  loss  is  great  in  proportion  to  these  hopes." 
The  monument  which  he  was  erecting  to  his  genius  and 
labors,  in  the  four  volumes  of  the  Reports  of  the  Geological 
Survey  of  Kentucky^  is  left  incomplete;  first,  by  the  failure 
of  the  last  General  Assembly  to  appropriate  funds  for  the 
continuance  of  the  survey,  and  secondly,  by  his  decease;  but 
the  work  thus  commenced  by  him,  and  so  ably  carried  on 
by  the  aid  of  a  liberal  policy,  will  not  certainly  be  suffered 
to  lose  a  great  part  of  its  utility  by  being  arrested  before 
reaching  the  point  most  favorable  for  practical  application. 
Its  completion  at  an  early  day  is  at  once  necessary  to  the 
full  development  of  the  immense  mineral  and  agricultural 
resources  of  the  State,  as  it  would  be  gratifying  to  the 
numerous  friends  of  the  deceased  and  to  the  world  of  science 
in  general.  Kentucky  will  yet  redeem,  to  her  intelligent 
citizens  and  to  the  civilized  world,  the  pledges  she  gave  in 
the  commencement  of  our  great  Geological  and  Agricultural 
Survey ;  and  the  results  of  the  latest  labors  of  our  lamented 
associate  will  be  crowned,  by  completion,  a  perennial  monu- 
ment of  her  enterprise  and  liberality  in  the  advancement  of 
improvement,  a  land-mark  in  the  world  of  science,  and  a 
sacrel  depository  of  the  honored  name  of  her  late  distin- 
guished Chief  Geologist. 
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Columbus,  0^  January  Slst^  I860. 
D.  D.  Owen,  M.  D. : 

Dear  Sib  :  According  to  your  instructions,  I  spent  the  months  of 
May  and  June,  1858,  in  a  detailed  exploration  of  the  coal  fields  of 
Union,  Crittenden,  Hopkins,  Christian,  Muhlenburg,  Ohio,  Daviess,  and 
Henderson  counties,  of  which  I  had,  the  previous  year,  niade  only  a 
short  reconnoissance.  The  mSbt^of  August  and  part  of  September, 
of  the  same  year,  were  employed  m  surveying  the  distribution  of  the 
coal  strata  of  Bath,  Montgomery,  Powell,  Morgan,  Owsley,  and  Breathitt 
counties.  In  the  first  of  these  explorations  I  was  accompanied  by  Mr. 
AHred  Owen ;  in  the  second  by  Major  T.  C.  Downia  To  both  ilieee 
gentiemen  I  wish  to  express  my  gratitude  for  kind  and  valuable  assist- 
ance. Continuing  tlie  explorations  of  the  eastern  coal  fields,  during  the 
month  of  May  and  part  of  June,  1859,  I  surveyed  Greenup,  Carter, 
Lawrence,  Johnson,  and  Floyd  counties.  But  owing  to  the  sudden  sick- 
ness of  Mr.  Alfi:^  Owen,  my  assistant,  I  had  to  perform  the  greatest 
part  of  the  work  alone.  The  difficulty  of  the  task  would  have  been 
severe  but  for  the  assistance  and  hospitality  which  I  received  everywhere 
from  the  inhabitants,  who  generally  manifested  the  greatest  interest  in 
the  survey.  It  is  the  result  of  those  different  explorations  that  I  take 
the  liberty  to  present  to  you,  sincerely  desiring  that  it  may  meet  your 
approbation. 

Since  the  publication  of  my  former  report^  the  final  report  of  the 
Geological  Survey  of  Pennsylvania  has  appeared,  contrary  to  general  ex- 
pectation. In  this  work,  I  am  accused  by  Prof.  H.  D.  Rogers,  formerly 
director  of  the  Geolo^cal  State  Survey  of  Pennsylvania,  of  plagiarism, 
or  of  a  breach  of  literary  obligation,  for  the  quotation  of  half  a  page  of 
my  own  report^  delivered  to  him  in  1854,  and  of  the  disposal  of  which 
I  had  nnce  been  left  entirely  ignorant    It  is  evident  that  no  general 
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oonclusion  can  be  drawn  from  palseontolo^cal  researchiea^  except  from  a 
comparison  of  the  distribution  of  the  fossil  plants  in  the  coal  strata  of 
many  and  far  distant  localities.  To  prevent  a  geolo^t  from  making 
such  comparisons,  by  denying  him  the  use  of  his  own  observations,  till 
a  publication,  though  indefinitely  postponed,  of  his  report,  is  made,  is 
truly  the  same  as  depri\ing  a  workman  of  his  tools.  I  was  thus  forced 
to  recall  a  few  of  the  observations  made  by  myself  years  ago,  in  Penn- 
sylvania ;  and  as  I  was  careful  to  mention  the  source  of  the  quotation 
and  the  right  of  property  of  the  Pennsylvania  survey,  the  accusation  of 
Prof.  H.  D.  Rogers  will  appear  to  every  impartial  mind  as  unjust  as 
unaccountable.  Very  respectfully  yours^ 

LEO  LESQUEREUX. 
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My  first  palseontolo^cal  explorations  in  Kentucky  were  made  in  too 
short  a  time,  and  extended  over  too  large  an  area  of  country,  to  give  at 
once  satisfactory  and  reliable  results.  They  embraced  a  general  recon- 
noissance  of  the  we&tern  coal  fields  of  Kentucky;  therefore,  my  firet 
report  gave  only  a  very  general  survey  of  the  western  coal  measures,  to 
be  completed  by  subsequent  and  more  detailed  researches.  Even  now, 
it  is  not  to  be  supposed  that  this  report  will  satisfy  the  expectations  of 
every  coal  proprietor.  Although  prepared  to  mark  the  geological  horizon 
of  most  of  the  beds  of  coal  which  I  had  an  opportunity  of  surveying, 
there  are  still  many  out-crops,  even  open  coal  beds,  which  could  not  come 
under  my  examination ;  either  for  want  of  time  to  visit  them,  or  because 
the  beds  being  still  unopened,  the  characters  of  the  shales  and  fossils  could 
not  be  ascertained. 

There  is,  indeed,  a  great  difficulty  attending  the  application  of  palseon- 
tology  tx)  the  identification  of  the  coal  strata.  The  fossil  plants  being, 
of  course,  unequally  and  in'egularly  distributed  in  the  shales  of  the  coal 
beds,  and  the  shales  themselves  being  sometimes  entirely  wanting,  obscure 
out-crops  of  coal  can  scarcely  be  studied,  and,  therefore,  cannot  be  placed 
with  accuracy,  when  they  are  not  exposed  by  a  good  entry. 

This  deficiency  in  the  application  of  palaeontology  to  the  determination 
of  geological  levels  of  the  coal,  induced  me  to  extend  somewhat  the 
range  of  my  explorations,  and  to  examine  and  report  the  stratigraphical 
distribution  of  the  coal  as  often  as  it  was  possible  to  do  so  with  advan- 
tage. I  have  always  endeavored,  first,  to  determine  the  position  of  each 
coal  bed  by  the  fossil  plants  of  the  shales ;  and  afterwards,  even  if  the 
examination  gave  entue  satisfaction,  I  have  made,  when  it  was  possible,  a 
section  either  of  the  coal  itselfj  with  tlie  adjoining  strata,  or  of  the  meas- 
ures exposed  in  its  connection. 
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In  reporting  a  number  of  these  sections,  I  may  possibly  have  to  go 
over  a  few  that  have  abready  been  published ;  but  this  reviewing  of  sec- 
tions, even  if  it  should  be  of  frequent  occurrence,  will  still  become  useful 
for  the  follomng  reasons : 

First  The  explorations  of  the  coal  strata  form  now  a  distinct  part  of 
the  geological  survey.  It  would,  therefore,  be  advantageous  to  reconsider 
the  different  data  which  have  been  collected  and  present  them  all  together. 

Secondly.  The  reliability  of  palseontological  evidence  has  been,  and  may 
still  be,  oden  disputed.  It  is  therefore  necessary  to  prove  its  correctness 
by  companiiive  sections,  made  in  different  localities.  This  comparison 
cannot  always  be  established  upon  unpublished  sections  only. 

Thirdly.  Good,  comparative  lithological  sections,  of  actual  superposi- 
tion, combined  with  pakeontological  evidence,  afford  the  only  means  of 
ascertaining  the  rdation  of  the  strata  in  the  diiterent  coal  fields  of  Ken- 
tacky  and  of  America.  The  identity  of  the  fossil  plants  of  a  bed  of 
coal,  more  or  less  distant  from  another,  offers  at  once  evidence  of  horir 
zontal  equivalence,  and  affords  easy  means  of  comparing  entire  sections. 
All  the  sections  published  without  this  fixed  point  as  a  basis  of  a  com- 
mon geological  horizon,  may  be  interesting  for  some  particular  locality, 
but  are  more  or  less  uncertain,  and  often  usdess,  in  a  general  examination 
of  the  coal  measures.  Moreover,  these  comparative  sections  furnish  the 
best  indications  to  direct  the  researches  for  coal  in  the  intervening 
localities. 

The  plan  of  this  report  is,  therefore,  easily  traced ;  it  is  first  necessary 
to  review  the  general  character,  either  palseontological  or  stratigraphical, 
of  each  bed  of  coal,  and  to  establish  the  value  of  these  characters  by 
some  local  sections.  This  mode  of  examination  may  be  somewhat 
tedious,  but  it  will  afford  solid  materials  for  the  true  history  of  our  coal 
formations. 

I  shall  then  make  a  general  section  of  each  county  which  I  have  sur- 
veyed, pointing  out  all  the  beds  of  coal  examined,  and  their  relative 
position  in  the  section. 

A  comj^arison  of  the  distiibuHon  of  the  coal  strata,  in  both  the  west- 
em  and  t^abtern  basins  of  Kentucky,  must  necessarily  follow,  and  must 
be  cxteniled  as  far  as  possible  over  the  coal  measures  of  Ohio,  Pennsyl- 
vania, etc. 

I  deeply  logret  that  I  was  unable  to  extend  my  explorations  over  the 
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entire  coal  fields  of  Kentucky ;  but  the  time,  as  yet,  has  been  too  limited 
for  such  a  work,  and  therefore  much  remains  still  to  be  done  for  a  full 
description  of  the  Kentucky  coal  measures.  According  to  the  directions 
of  the  State  Geologist,  I  have  examined  the  richest  parts  of  the  coal 
fields,  especially  those  which  are  easy  of  access,  and  the  more  likely  to 
attract  the  attention  of  the  miner  and  the  capitalist 

NATURAL  DIVISION  OF  THE  COAL  MEASURES. 

If  I  had  to  report  on  the  western  coal  fields  of  Kentucky  only,  I 
should  have  littie  or  nothing  to  communicate  on  any  beds  of  coal  under 
the  conglomerate.  But  the  exploration  of  the  eastern  coal  basin  has 
AoYfn  that  the  true  coal  measures  b^n  there  immediately  ab6ve  the 
sub-carboniferous  limestone,  or,  when  this  limestone  is  absent,  the  coal 
succeeds  immediately  to  the  sub-carboniferous  knob  sandstone^  or  the 
upper  division  of  the  Chemung  group.  As  some  beds  of  these  inferior 
strata  of  coal  are  of  workable  thickness  and  of  excellent  quality,  it 
becomes  of  the  first  importance  that  theu-  position  should  be  described, 
and  theu-  characters,  as  &r  as  they  are  determined,  made  known. 

The  coal  measures  below  the  conglomerates  have  been  generally  dis- 
tinguished by  a  peculiar  name  firom  the  measures  above ;  they  have  been 
called  false  coal  measures,  proto-carboniferous  formations,  &c.  I  see  no 
good  reason  for  this  distinction.  If  it  is  based  on  the  &ct  that  the 
inferior  coal  beds  are  not  generally  found  over  the  whole  extent  of  the 
coal  fields  of  America,  the  same  can  be  said  of  the  coal  strata  between 
the  Mahoning  and  the  Anvil  Rock  Satdstone,  and  particularly  of  ttie 
upper  coal  measures  above  the  Anvil  Bock.  If  this  s^ration  is  made, 
fi*om  the  thickness  and  extent  of  the  great  deposit  of  sandstone  named 
conglomeralej  or  fi:om  its  composition  of  coarser  and  more  pebbly  mate- 
rials, tiie  same  reason  for  a  further  separation  of  the  coal  measures  might 
be  found  in  the  thickness,  extent^  and  composition  of  the  Mahoning,  and 
even  of  the  Anvil  Bock  Sandstones.  A  separation  of  the  inferior  coal 
beds  fiom  the  higher  measures  associated  with  th^n,  could  only  be 
authorized  by  a  diiference  in  the  vegetation  of  which  the  coal  has  been 
formed,  and  consequently  in  the  species  of  plants  found  in  the  shales. 
But  this  difference  does  not  exist,  as  we  shall  see  presentiy.  It  is,  there- 
fore, more  rational  to  take  the  coal  measures  in  thdr  whole  vertical  extent^ 
43 
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as  a  single  and  inseparable  formation,  dividing  them,  for  the  sake  of  a 
better  understanding,  in  four  different  parts. 

1.  The  coal  measures  below  the  conglomerate. 

2.  The  measures  between  the  conglomerate  and  the  Mahoning  sand- 
stone. 

3.  Those  between  this  last  sandstone  and  the  Anvil  Bock. 

.    4.  The  upper  coal  measures  above  it,  with  their  top  still  undeter- 
mined. 

COAL  MEASURES  BELOW  THE  CONGLOMERATE.— GENERAL  DISTRIBUTIOM. 

They  appear  in  the  western  coal  fields  of  Kentucky — 

1st  Near  Caseyville,  in  Crittenden  county,  in  a  stratum  of  black 
shales  containing  a  thin  coaL  This  shale  is  well  exposed  at  a  short  dis- 
tance from  Bellas  mine,  on  the  bank  of  the  creek. 

2d.  In  Breckinridge  and  Meade  counties,  where  two  beds  of  thin  coal 
have  been  observed  in  the  thick  strata  of  sub-carboniferous  limestone,* 
they  have  not  yet  exposed  a  workable  bed. 

In  the  eastern  coal  fields,  those  low  measures  are  much  better  devel- 
oped, and  exposed  nearly  all  along  the  western  edges  of  the  basin.  I 
examined  the  first  outcrops  of  thdr  coal  near  Jas.  Wills',  in  Montgomery 
county ;  then  between  Slate  and  Beaver  creeks,  on  the  road  to  McGor- 
mickX  as  also  just  above  Mr.  McCormick's  house,  on  the  road  to 
Hazl^reen,  and  a  few  miles  south  of  the  head  waters  of  Emmet's  fork 
of  Indian  creek. 

The  most  northerly  outcrops  of  these  coals  which  I  visited,  was  at 
Clear  creek,  in  Bath  county,  and  the  farthest  southward  at  L.  Bush's,  on 
Walker  creek,  Owsley  county,  on  the  road  between  Proctor  and  Hazle- 
green. 

South  of  Owsley  county,  or  even  in  this  county,  the  inferior  coal 
measures  appear  to  thicken  considerably  in  some  places.  Near  Proctor, 
and  in  Pulaski  and  Rockcastle  counties,  they  contain  three  to  five  beds 
of  coal,  one  of  which  is  worked  font  to  five  feet  in  thickness.!  Above 
the  shales  of  the  Cumberland  river,  in  Wayne  and  Clinton  counties,  Mr. 
Jas.  Lesley,  jr.  reports  two,  and  sometimes  three  beds  of  coal,  below  the 
conglomerate.  In  Northern  Tennessee,  near  the  limits  of  Kentucky, 
Prof  J.  M.  SafTord  has  observed  five  (5)  veins  of  coal  in  the  same 

•  Mf  fint  Report,  diagram  4th  and  Motion,  rol.  3,  p.  88. 
fRoport  Itt,  dUgram  4tk,  p.  938-937. 
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situation,  one  of  which  attains,  in  some  pot  holes,  a  tlnckness  of  five 
feet.  In  Virginia,  south  of  the  Kanawha  Salines,  Dr.  S.  H.  Salisbuiy 
has  seen  five  (5)  beds  of  coal  below  the  conglomerate,  one  of  which  is 
formed  of  alternate  layers  of  slate  and  coal  six  to  seven  feet  thick.  The 
sub-conglomeratic  coal  has  been  observed,  also,  by  boring  salt  in  the 
interior  of  the  coal  measures.  The  section  of  Warfield,  on  Tug  river, 
will  show  its  position. 

It  is  a  remarkable  fact  that  this  lower  coal  has  never  been  seen  along 
the  western  edge  of  the  coal  measures  of  Ohio,  where  in  many  places 
the  conglomerate  attains  to  a  great  thicknes,  when  on  the  contrary,  the 
sub-conglomeratic  coal  appears  to  be  developed  in  Mercer  and  McKean 
counties  of  Northern  Pennsylvania. 

PALiEONTOLOGY  OF  THE  LOWEST  COAL  MEASURES. 

.  As  &r  as  has  been  ascertained,  the  palaeontology  of  the  coal  beds 
below  the  conglomerate  is  very  uniform.  I  have  only  found  in  the  shales 
covering  them  the  leaves,  the  cones  or  catkins,  and  the  bark  of  different 
species  of  Lepidodendron.  Judging  from  analogy,  I  suppose  that  this 
peculiar  flora  of  the  low  coal  will  be  found  generally  of  the  same  nature 
in  the  whole  extent  of  the  measures  below  the  conglomerate,  with  the 
exception  of  a  few  particular  species  t0  each  different  bed  of  coal ;  but 
this  supposition  wants  to  be  sustained  by  sufficient  palseontological  evi- 
denca* 

At  S.  Wills'  coal,  the  shales  intermediate  to  the  two  beds  of  coal  are 
entirely  covered  with  the  leaves  of  Lepidodendron.  These  leaves  {plate 
^^fig.  2)  are  easily  known  by  their  resemblance  to  long  and  narrow 
blades  of  grass.  Although  the  appearance  and  nature  of  these  shales  is 
very  different  in  two  exposures  of  the  same  coal,  being  at  one  place 
hard,  black,  and  fissile,  when  at  a  few  yards  distance  they  are  replaced 
by  a  kind  of  yellow,  soft  clay,  these  leaves  of  Lepidodendron  are  found 
in  the  same  abundance  in  both. 

On  the  head  waters  of  Emmet's  fork,  the  bed  of  coal  worked  by  Mr. 
McCormick  is  75  feet  below  the  conglomerate,  and  apparently  on  a 
lower  level  than  the  former,  yet  the  shales  covering  the  coal  contain  only 
leaves  of  Lepidodendron^  with  a  few  cones  of  the  same  tree,  {Lepidos- 

*  Since  writing  this,  I  have  had  opportunity  to  sunrey  the  sub- conglomeratic  coal  measures  of 
Western  Arkansas,  and  found  their  flora  characterized  by  some  peculiar  species,  but  rich  and 
▼aried,  indeed.  Neunnfterk  /eviiOM  and  FUbtUmrim  bontmlftUiB  are  as  abundant  in  the  tha^im 
bel(/«r  tlM  dongloaetiati  as  awrt. 
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trobi.)  The  lower  part  of  the  coal,  which  is  soft  and  slaty,  (brash  coal,) 
contains,  besides  the  stems  of  LepidodrndroUj  a  few  prints  of  Catamites. 
The  coal  itself^  which  is  of  a  very  black,  hard,  and  beautiful  appearance, 
is  mostly  covered,  in  its  horizontal  sections,  by  thin  layers  of  charcoal, 
marked  specially  with  prints  of  small  branches  of  Lepidodendron. 

On  Clear  creek,  in  Bath  county,  the  shales  covering  the  coal  are  also 
marked  by  leaves  and  the  bark  of  the  same  species. 

By  its  fossil  plants,  the  coal  worked  at  Proctor  might  be  referred  to  the 
same  sub-conglomeratic  series.  Unhappily,  I  could  not  carefully  examine 
it^  being  there  prostrated  by  sickness.  Mr.  Downie,  my  able  and  efficient 
assistant,  found  in  the  shales  of  McGuire^s  coal,  a  piece  of  bark  of  a 
Lepidodendron,  and  some  Lingular  with  a  Flabellaria.  These  two  last 
Bpecies  are  generally  characteristic  of  a  higher  coal ;  but  such  isolated 
specimens  are  not  sufficient  for  conclusive  evidence.  The  Lingvla  um- 
honata  appears  to  have  a  wider  range  than  was  first  supposed ;  and  the 
FlabeUariaj  although  more  abundant  in  the  No.  1  B.  coal  above  the  con- 
^omerate,  is  a  plant  of  the  sub-conglomerate  coal  also. 

These  remarks  on  the  characters  of  the  sub-conglomeratic  coal  flora 
are  confirmed  by  the  observations  of  Mr.  J.  Lesley,  jr.,  who,  fi*om  his 
camp  in  Pulaski  county,  writes  that  he  has  only  found,  in  the  shales 
below  the  conglomerate,  these  leaves  of  Lepidodendron,  with  some 
prints  which,  firom  his  sketch,  evidently  belong  to  scales  of  the  cones  of 
Lepidodendron,  viz. :  to  the  genus  Lepidophyllum,  of  which  two  species 
have  been  figured  in  my  former  report  {PL  7,  fig.  7  and  8,  vol  III, 
Geol.  Survey  of  Ky,) 

In  a  catalogue  of  the  fossil  plants  of  America,  published  by  the  Sci- 
entific Association  of  Pottsville,  I  have  described  and  figured  a  new 
species  of  Pecopteris,  {Pecopieris  Sheq^eri,)  found  in  McKean  county 
by  my  fiiend.  Prof.  P.  W.  SheafFer,  of  Pottsvilla  The  coal  in  the  shales, 
of  which  this  species  was  found,  is  said  to  belong  to  the  sub-conglomer- 
atic measures.  Except  this  plant,  the  shales  which  bear  it  do  not  show 
any  other  remains  but  leaves  and  fruits  of  Lepidodendron. 

The  specimens  of  shales  collected  in  the  Geological  Survey  of  Arkan- 
sas, under  the  direction  of  Dr.  D.  D.  Owen,  and  which  were  submitted 
to  me  for  examination,  are  mostly  covered  with  the  same  leaves  above 
mentioned.  There  is  besides  part  of  the  fi'ond  of  a  fern  related  to 
Alethopteris  mrvosa,  bat  specifically  different.    Dr.  Owen  remarks,  on 
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the  Spadra  coal,  which,  like  all  the  other  coals  of  Arkansas,  belongs  to 
the  sub-conglomeratic  series,  that  same  obscure  stems,  and  long  slender 
leaves  or  glumes,  of  some  plants  can  he  discovered  by  splitting  up  the 
shales."*^  These  long  slender  leaves  are  the  leaves  of  the  LepidodeH' 
dron,  and  this  observation  confirms  what  I  have  before  said  about  the 
general  appearance  of  the  flora.  Mr.  E.  T.  Cox,  Assistant  Geologist  in 
the  same  survey,  speaks  of  the  coal  strata  in  Crawford  and  Johnson 
counties,  Arkansas,  as  containing  in  their  shales  mostly  Lepidodendron^ 
with  Sphefiopterisy  Catamites,  and  Pinnularia,1[  I  have  seen  no 
specimens  of  these  last  genera  of  plants  in  the  shales  examined,  and  do 
not  know  whether  there  are  any  new  species  among  them.  These 
remarks  of  Mr.  Cox,  who  is  very  particular  and  careful  in  observations, 
tend  to  show  that  the  different  beds  of  the  lowest  coal  measures  must 
be  characterized  by  some  peculiar  species.^ 

I  may  mention  here  this  curious  coincidence.  In  the  shales  of  the  low 
coal  of  North  Carolina,  of  which  some  beds  are  intercalated  in  the  old 
red  sandstone  below  the  conglomerate,  my  friend  Mr.  J.  P.  Lesley  found 
specimens  of  a  Lepidodendron  which  I  had  never  seen,  except  in  the  red 
shales  below  the  conglomerate  at  Mauch  Chunk  and  Pottsville,  Pa. 

STRATIGRAPHY  OF  THE  SUB-CONGLOMERATIC  COAL  MEASURES. 

The  respective  position  of  the  coal  beds  b^ow  the  conglomerate  appears 
to  be  as  variable  as  their  horizontal  distribution. 

In  the  first  report  of  the  Geological  Survey  of  Kentucky,  Prof.  D* 
D.  Owen  gives  a  section  of  227  feet,  in  which  the  place  of  the  highest 
coal  is  not  fixed  relatively  to  the  conglomerate,  but  is  shown  to  be  140 
feet  above  the  main  coal  of  Proctor.  On  the  same  section  are  also 
marked  two  coal  beds  4  and  6  inches  thick,  at  35  and  40  feet  below  the 
same  main  coal. 

Three  miles  south  of  Jas.  Wills',  near  the  eastern  limits  of  Montr 
gomery  county,  a  bed  of  coal  22  inches  thick  rests  immediately  upon  a 
soft,  buif-colored  sub-carboniferous  sandstone,  contaming,  in  great  abundr 
ance,  the  shells  of  the  Chemung  group,  and  which,  at  this  place,  overlies 
another  b^  of  sandstone,  covered  mostly  with  Fucoides  Cauda- Galli. 
The  coal  is  covered  by  12  feet  of  black,  soft  shales,  easily  breaking 


«k«^ 


•  First  Report  Arkansas  Sunrej,  bj  D.  D.  Owen,  p.  130. 
t  Ibid,  p.  227-230. 
t  Vid«  DOt«,  p.  339. 
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marked  by  tiie  fossil  plants  mentioned  before,  and  containing  pebbles  of 
carbonate  of  iron.  These  pebbles  are  generally  of  the  size  of  a  com-* 
mon  potato,  baviog  tbe  same  oblong  form.  From  the  top  of  these  black 
shales  to  the  base  of  the  conglomerate  sandstone,  there  is  yet  a  covered 
space  of  10  feet,  which,  according  to  the  evidence  of  Mr.  Wills^  contains 
a  streak  of  coal  4  to  6  inches  thick. 

In  the  hills  just  opposite  the  house  of  Mr.  J.  Wills,  the  formation  con* 
taining  Fucaides  CaudorGaUi^  about  100  feet  thick,  rests  upon  the  lower 
sob-division  of  the  Chemung  group,  and  is  surmounted  by  a  conglomer- 
ate sandstone,  containing  here  a  great  abundance  of  fossil  shells,  especially 
pieces  of  CyaihaphyUunij  CystyphyUum^  etc.  In  these  hills  there  is  no 
trace  of  coal  or  of  limestone ;  but  on  the  road  to  McCormick^s,  in  cross- 
ing the  hills  between  Slate  and  Beaver  creeks,  three  miles  east  of  Mr. 
Wills',  the  limestone  makes  its  appearance  with  a  stain  of  coal  above  it 
In  this  part  of  the  country,  viz. :  on  the  limits  of  Powell,  Montgomery, 
and  Morgan  counties^  the  sub-carboniferous  limestone  is  extremely  vari- 
able, either  entirely  wanting,  or  appearing  here  and  there  in  strata  from 
6  inches  to  25  feet  thick.  Just  above  the  house  of  Mr.  McCormick,  on  the 
road  to  Hazl^reen,  the  limestone  is  seen  succeeding  the  knob  sandstone, 
first,  as  a  thin  layer  of  a  few  inches,  cherty,  perforated,  coarse-grained, 
resembling  a  bastard  limestone,  then  rapidly  increasing  in  thickness  to  15 
feet,  and  becoming  hard,  fine-grained,  and  fossiliferous.  It  also  supports 
here  a  bed  of  coal  from  12  to  22  inches,  capped  by  5  to  6  feet  of  black 
shales,  with  the  same  plants  as  at  Mr.  Wills'  coal.  This  coal,  however, 
is  too  full  of  stems  of  Lqpidodendron,  and  its  quality  is  very  inferior. 
The  shales  of  this  coal  are  overlaid  by  a  ferruginous  sandstone,  proba- 
bly a  member  of  the  conglomerate. 

On  the  head  waters  of  Emmet's  fork  of  Indian  creek,  five  miles  south 
of  McCormick's,  the  coal  is  7  0  feet  below  the  conglomerate,  which  forms 
picturesque  blufls  of  from  150  to  200  feet  high.  The  bed  measures  15 
inches  of  hard,  fine,  bituminous,  block  coal,  underlaid  by  6  inches  of 
shaly  (brash)  coal.     The  section  is  as  follows  : 

Feet 

Conglomerate 150 

Shalj  ferrugiooas  sandstone 55 

Black  shales,  with  carbonate  of  iron 15 

Hard  coal 1>^ 

Boil  shaly  coal 6  inches. 

Fire  clajr  to  level  of  the  creek. 

Tke  ooSal,  ^uivalent  of  tJie  former^  on  Oliflbn  bank,  one  mile  soutii  aX 
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the  road  to  Hazlegreen,  is  22  inches  thick  At  Jas.  Gibbles' ;  on  the 
head  waters  of  Brush  fork  of  Beaver  creek,  it  is  reported  of  the  same 
thickness ;  but  I  had  no  opportunity  to  examine  it. 

Although  the  distance  between  the  coal  and  the  conglomerate  is  much 
greater  here  than  at  Wills',  I  am  satisfied  that  it  is  the  same  coal.  Its 
characters  and  the  nature  of  the  shales  are  the  same ;  and  as  for  the 
measures  below  the  conglomerate,  we  have  already  seen  how  variable  tiiey 
prove.  The  bed  of  ferruginous  sandstone,  which  is  here  superposed  on 
the  shales,  takes  the  place  of  conglomerate  sandstone,  or  of  millstone 
grit 

At  the  head  waters  of  Clear  creek,  in  Bath  county,  three  miles  above 
the  furnace,  a  coal,  the  equivalent  of  the  former,  has  been  worked,  about 
35  feet  below  the  conglomerate.  It  is  cut  in  two  by  four  feet  of  black 
shales,  bearing  the  same  characters  as  those  intermediate  to  the  two 
coals  of  Mr.  Wills.  Its  base  was  covered  with  mud  and  water,  and  I 
could  not  see  it  well  opened.  It  is  reported  by  Prof.  D.  D.  Owen,  who 
also  visited  it,  as  being  1  foot  and  10  inches  in  its  upper  member. 

On  YoGum  creek,  north  fork  of  Lickmg,  near  the  western  limits  of 
Morgan  county,  a  coal  4  inches  thick  crops  out  just  at  the  base  of  the 
conglomerate,  without  any  shales  above  it ;  I  consider  it  as  the  equiva- 
lent of  the  upper  coal  of  Mr.  Wills,  but  being  like  the  following,  at  the 
level  of  the  creek,  the  inferior  strata  were  not  exposed. 

On  the  road  from  Proctor  to  Hazelgreen,  on  Walker  creek,  and  on 
the  property  of  L.  Bush,  there  is  a  bed  of  coal  8  to  10  inches  thick^ 
which  also  crops  out  just  at  the  base  of  the  conglomerate,  without  inter- 
mediate shales.  The  hard  sandstone  covering  of  this  coal  contains  two 
or  three  streaks  of  coal,  one  to  two  inches  thick,  running  very  irregu- 
larly. These  irr^ular  streaks  of  coal  are  often  remarked  above  the 
coals  inunediately  covered  by  sandstone,  and  are  formed  of  detached 
parts  of  the  woody  matter  of  the  coal,  rolled  and  imbedded  in  the  sand 
by  waves  or  currents.* 

It  is  purposely  that  I  have  until  now  delayed  to  speak  of  the  Casey- 
ville  low  coal,  of  which  the  true  position  has  been  subject  to,  and  is  still 
under  discussion,  among  the  geologists  of  the  State  Survey  of  Kentucky. 
The  coal  under  consideration,  said  to  be  18  inches  thick,  was  struck  in  a 

•  A  coal  in  the  same  position,  just  below  the  conglomerate!  is  reported  by  Dr.  D.  D.  Owfln»  ia 
Ike  1st  Tolume  of  the  Arkaneaa  Surrej. 
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weirnear  the  old  distillery,  above  Caseyville,  at  a  depth  of  70  or  80  feet 
below  Casey's  coal  bank,  opened  near  by.  When  I  visited  the  place  in 
1857,  in  company  with  Mr.  E.  T.  Cox,  on  my  first  tour  of  exploration, 
I  was  shown  only  the  shales  of  Mr.  Casey's  coal  bank,  and  pronounced 
them  the  equivalent  of  those  of  Bell's  and  Casey's  coal  vdns.  Last  year, 
having  again  visited  the  same  place,  with  better  information,  I  found 
under  a  heap  of  rubbish  dug  from  the  well,  some  diales  of  this  low  coal 
differing  from  those  which  cover  Casey's  and  Bell's  coal ;  they  are  soft, 
breaking  irregularly,  very  black,  marked  with  a  few  leaves  of  Lepido- 
dendron  only,  and  mixed  with  a  great  abundance  of  oval  pebbles  of 
carbonate  of  iron,  like  those  mentioned  in  the  black  shales  below  the 
conglomerate  elsewhere.  In  &ct,  the  characters  of  the  shales  found  near 
the  mouth  of  the  boring  of  Mr.  Casey's  wdl,  compare  exactly  with  those 
indicated  in  the  description  of  the  Wills  and  McCormick  coal. 

The  {Hresence  of  small  pebbles  of  carbonate  of  iron  in  black  shales,  of 
which  the  palaDontology  is  not  distinctly  marked,  would,  no  doubt,  have 
appeared  unreliable  and  accidental,  were  it  not  supported  by  stratlgraphi- 
cal  evidence.  While  I  was  investigating  the  question,  in  the  vicinity  of 
-Bell's  mine,  Mr.  Wheatcroft,  the  director  of  the  mines,  informed  me  that 
he  had  made  many  borings  around  Bell's  van,  and  had  never  found  any 
oosl  below  it,  except  a  seven  inch  bed  at  a  depth  of  103  feet* 

To  place  the  matter  beyond  question,  he  flowed  me,  about  half  a  mile 
from  the  entry  of  Bell's  mine,  in  a  small  creek  running  into  Tradewater 
river,  a  bank  of  shales,  with  a  coal  at  its  base,  exposing  the  lower  part  of 
the  measures,  crossed  in  his  different  borings.     The  section  is : 

Feet. 
Fire  clay  and  slialy  sandstone  under  the  Bell  coal,  extending  downirards  to  top  of  the 

bluff,  ^covered  space) - —  40 

Hard,  coarse  sandstone  in  bank ... 16 

Black  shales,  with  pebbles  of  carbonate  of  iron 40 

Coal,  bituminous  andsofl , ^ 

Hard,  black  fire  clay 4 

Yellow,  shaly  fireclay ^ 1 

Fossiliferous  limestone,  in  bed  of  creek 1 

Comparing  this  section  with  the  place  of  the  sub-conglomeratic  coal 
of  Owsley,  Montgomery,  and  Bath  counties,  the  analogy  of  distribution 
is  striking,  and  when  it  is  confirmed  by  palseontological  evidence,  and 
by  the  same  mineral  distribution,  one  can  no  longer  question  the  identity 

•  No  one  is  better  acquainted  with  the  geological  strata  of  the  country  around  Casey ville  than 
this  gentleman,  who  has  been  director  of  Bell's,  Ca^ey  k  Spigert's  mines,  and  he  asserts  that, 
horn  topographical  and  strati  graphical  eTidence,  these  Teins  are  all  equivalent  to  the  Casey  coal 
opened  abore  Caseyrille. 
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of  the  coal,  found  below  the  Bell's  and  Casey's  mines,  with  the  coals  of  the 
sub-conglomenitic  senes. 

It  is  true  that  the  16  feet  sandstone  above  the  black  shales  is  but  a 
thin  substitute  for  the  conglomerate ;  but  near  this  western  edge  of  the 
coal  fields  the  conglomeratic  appearance  of  the  sandstone  has  nearly 
disappeared,  and  the  thickness  of  the  millstone  grit  is  much  reduced,  and 
extremely  variable.  Opposite  Caseyville,  on  the  Illinois  shore,  where 
this  millstone  grit  attains  a  good  size,  the  distance  firom  Dr.  Long's  coal, 
which  is  above  the  millstone  grit,  to  the  battery  rock  coal,  acknowledged 
to  be  below  it,  is  no  more  than  140  feet  In  the  vicinity  of  Mr.  Wills', 
in  Montgomery  county^  on  the  edge  of  the  eastern  coal  fields,  in  a  space 
of  three  miles,  the  diilerence  in  the  thickness  of  the  conglomerate  is  at 
some  places,  on  the  same  line  of  strike,  more  than  100  feet 

As  for  the  bed  of  limestone  below  the  coal,  it  has  been  looked  upon, 
by  those  who  contradict  the  above  opinion,  as  one  of  those  thin  strata  of 
limestone  which  are  said  to  occasionally  run  within  the  tliickness  of  the 
millstone  grit  But  in  that  case,  is  the  true  millstone  grit  above  or  below 
this  limestone  ?  If  below,  we  should  have  at  this  place  the  abnormal 
appearance  of  a  limestone,  which  is  not  seen  elsewhere.  If  above,  we 
must  certainly  have  above  the  limestone  the  sub-conglomeratic  coal, 
equivalent  to  the  coal  18  to  22  inches  thick,  resting  immediately  upon 
the  limestone  at  McCormick's,  and  reduced  to  its  true  proportion  by  the 
gradual  decreasing  of  the  low  coals  towards  the  west 

A  difficulty  occurs  in  accounting  for  the  position  of  a  thin  coal,  which 
was  seen  in  a  boring  by  Mr.  Sam'l  Casey,  20  feet  below  his  vdn,  worked 
near  the  Tradewater  river,  and  which  coal  is  said  to  be  20  inches  thick. 
Unfortunately,  when  I  visited  the  place  the  pit  was  entirely  covered,  and 
I  could  find  around  it  no  traces  of  any  shales  or  of  coal.  It  is  possible 
that  this  coal  might  be  a  representative  of  our  No.  1  A  coal,  generdly 
placed  at  25  feet  below  No.  1  B,  and  which  has  been  developed  here 
occasionally.  If  so,  it  would  be  the  only  place  where  it  has  been 
remarked  in  the  whole  extent  of  the  western  coal  fields. 

CONGLOMERATE. 

Along  the  edge  of  the  western  coal  fields,  the  millstone  grit,  a  coarse 
sandstone,  with  or  without  pebbles,  generally  replaces  the  true  conglom- 
eratic formation.     Its  thickness  does  not  appear  to  have  been  accurately 
measured.    On  the  western  edge,  Mr.  Lyon  mentions  it  as  being  bom 
44 
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50  to  100  feet  thick.  The  different  members  of  the  millstone  grit 
occupy,  probably,  the  whole  space  between  the  sub-carboniferous  lime- 
stone and  the  lowest  strata  of  what  is  generally  called  the  base  of  the 
coal  measures. 

On  the  western  edge  of  the  eastern  coal  basin  the  formation  is  mostly 
conglomeratic.  Still,  often  in  part  replaced  by  a  coarse  and  ferru^nouB 
sandstone.  Ite  thickness  varies  from  75  to  300  feet,  attaining  probably 
its  highest  point  in  Owsley  county,  where  Mr.  J.  Lesley,  jr.  measures  it 
at  300  feet,  and  at  Rockcastle  creek,  where  D.  D.  Owen  found  it  to  be 
240  feet  Northward,  viz. :  m  Greenup  county,  the  conglomerate  thins 
out  considerably,  and  nearly  disappears  even ;  as  by  the  measurements 
of  Mr.  L.  Lyon,  on  Tigert's  creek,  six  miles  northwest  of  Grayson,  the 
distance  from  the  top  of  the  millstone  grit  to  the  sub-carboniferous 
limestone  is  only  30  feet  These  modifications  are  evidently  local,  and 
cannot  be  considered  as  reidulting  from  any  general  law  of  distribution. 
From  Greenup  county  northward,  in  following  the  western  edges  of  tibe 
cftistem  coal  fidds,  after  crossing  the  Ohio  above  Portsmouth,  the  con^* 
glomerate  again  thickens  to  300  feet,  in  Hocking  valley,  then  thins  out 
to  a  few  feet  in  Licking  county,  near  Newark,  and  thus  it  continues  in 
undulations  to  its  northern  terminus,  where,  according  to  the  measure- 
ments of  Mr.  Whittlesey,*  it  is  from  100  to  150  feet  thick. 

From  this,  and  what  has  been  said  about  the  unequal  and  local  distri- 
bution of  the  coal  below  the  conglomerate,  it  is  evident  that  the 
sub-carboniferous  measures  were  broken  and  much  diversified  in  their 
general  level  by  currents  and  other  accidents,  and  that  the  super-position 
of  the  conglomerate  was  the  true  and  firm  basis  for  a  uniformity  of 
distribution,  and  consequentiy  for  the  wide  expanse  of  our  coal  fields. 

Towards  the  eastern  limits  of  the  coal  fields  of  America,  the  conglomer- 
ate attains  its  greatest  thickness,  and  is  generally  divided  in  three  or  more 
members  by  shales,  or  thin  strata  of  coal.  The  question,  therefore,  is, 
whether  these  beds  of  coal  are  not  the  equivalents  of  our  western  coal 
strata  below  the  conglomerate,  and  consequently,  whether  the  thickness  of 
the  measures  contemporaneous  with  the  deposit  of  the  conglomerate,  is 
not  greater  in  the  western  coal  fields  than  has  been  supposed.  The 
conglomerate  at  Pottsville  is  about  1,400  feet  thick;  and  although  it 
becomes  thinner  towards  the  west,  it  may  be  that  the  McKean  coal 

•  Second  Report  of  Oeol.  Sunrej  of  Ohio,  by  W.  W.  Mather,  pp.  57, 58. 
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measures,  as  well  as  those  in  Kentucky,  counted  as  sub-conglomeratic, 
are  true  conglomeratic  measures,  or  contemporaneous  to  the  lowest  con** 
glomerate.  The  only  diiference  would  be  that  in  some  parts  of  East 
Pennsylvania  they  are  pebbly  and  ban*en,  while  in  others  they  are  coal 
bearing,  and  without  pebbles. 

From  the  general  views  of  the  formation  of  the  coal,  as  they  have 
been  presented  in  our  former  report,  we  must  infer  that  the  materials 
composing  the  conglomerate  were  brought  and  rounded  by  the  wavy 
movements  of  the  sea  against  the  shore.  Such  movements  cannot  be 
uniform  upon  a  very  extensive  area,  therefore  must  the  materbils,  carried 
by  the  waves,  be  deposited  very  irregularly.  Supposing  these  move- 
ments to  have  been  progressive  for  a  long  period  of  time,  as  the  enormous 
quantity  of  heaped  materials  seems  to  warrant,  large  tracts  of  country 
must  have  been  separated  from  the  shores,  in  lagoons  and  marshes,  and 
covered  with  the  growth  of  the  coal  vegetation.  Thus,  while  the  sand 
and  pebbles  were  heaped  around  them,  they  have  formed  isolated  coal 
banks  of  various  dimensions.  A  moi'e  general  depression  brought  over 
the  whole  fonnation  the  upper  and  true  conglomerate,  generally  extended 
over  the  whole  coal  fields  of  North  America.  In  this  case,  the  so-called 
sub-conglomeratic  coal  banks,  either  covered  by  sandstone  or  intercalated 
in  the  sub-carboniferous  limestone,  belong,  with  the  limestone  itself,  to  the 
true  conglomeratic  period. 

These  considerations  are  not  without  practical  interest ;  they  tend  to 
demonstrate  the  fiiUacy  of  limiting  the  coal-bearing  strata  to  the  last 
conglomeratic  formations,  and  of  supposing  that  the  appearance  of  coal 
below  it,  being  something  abnormal  and  a  local  phenomenon,  without 
direct  connection  with  the  true  carboniferous  epoch,  it  would  be  useless 
to  search  for  coal  below  its  series.  Although  the  prospect  for  good 
workable  coal  beds  below  the  conglomerate,  or  within  this  formation, 
cannot  be  as  promising  as  above  it,  researches  for  coal  as  fer  down  as 
the  knob  sandstone,  may  be  rewarded  with  satisfactory  results  in  all  the 
counties  bordering  the  coal  basin  of  Eastern  Kentucky. 

DISTRIBUTION    OF   THE    COAL   STRATA    BETWEEN   THE   CONGLOMERATE 

AND  THE  MAHONING    SANDSTONE. 

It  is  very  difficult  to  exhibit  satisfiictorily  the  distribution  of  the  coal 
beds  in  this  great  division  of  the  coal  measures.  The  veins  of  coal  which 
it  contains,  are  all  more  or  less  subject  to  modifications,  which  alter  their 
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appearance,  even  at  short  distances.  They  thicken  or  thin  oat ;  some 
separate  or  multiply ;  others,  which  are  generally  found  separated  by 
sandstone,  limestone,  or  shales  of  various  thickness,  join  and  become 
united  in  a  sin^e  bed  of  coal.  Modifications  of  this  nature  occur  in  the 
whole  extent  of  the  coal  measures,  but  nowhere  are  they  more  Sequent 
and  more  marked  than  between  the  conglomerate  and  the  Mahoning 
sandstona 

In  the  western  coal  basin  of  Kentucky,  the  first  coal  above  the  con- 
glomerate is  the  same  as  the  one  designated  No.  1  B,  in  the  3d  volume  of 
the  report  of  the  State  Geological  Survey.  In  the  eastern  coal  fields.  No. 
1  A,  with  its  characters  and  subdivisions,  is  generally  present.  Here  we 
also  find  a  third  bed,  properly,  perhaps,  a  subdivision  of  No.l  B,  but 
distinct  enough  in  Kentucky  to  be  separately  characterized.  As  we 
cannot  change  the  nomenclature  adopted  in  a  former  report,  I  shall  have 
to  number  the  coals  as  follows,  omitting  two  thin  streaks  which  sometimes 
appear  in  Ohio,  but  have  not  been  seen  in  Kentucky : 

Cod  1  A.  Scarcely  present  in  the  western  coal  basin  of  Kentucky ; 
generally  developed  in  the  eastern  coal  fields ;  and  sometimes  divided 
into  two  members. 

Cooi  1  B,  The  most  reliable  and  most  extensively  developed,  as  well 
as  the  most  variable  of  all  the  coal  strata.  Extensivelv  worked  in  both 
basins  of  Kentucky,  where  it  is  generally  the  depository  of  cannel  coal. 

CoaH  1  K  Might  be  called  the  coal  below  the  limestone ;  generally  a 
thin  coal  of  no  great  value ;  placed  at  a  short  distance  fi'om  the  former, 
with  which  it  often  unites.  It  is  for  this  reason,  probably,  that  it  was 
not  mentioned  in  the  reports  of  Ohio  and  Pennsylvania,  and  is  likewise 
unnoticed  by  Mr.  Lesley. 

Coal  2.  Scarcely  known  in  the  western  coal  fields  of  Kentucky ; 
generally  present  in  the  eastern  coal  basin ;  bed  of  medium  thickness, 
increasing  considerably  towards  the  southeast. 

CooX  3  A.  Good,  reliable  coal ;  often  cannel,  (like  every  bed  of  coal 
formed  in  connection  with,  or  overlaid  by  a  limestone,)  of  workable 
thickness,  as  well  in  the  western  as  in  the  eastern  basin. 

Cod  4.  Equivalent  of  the  Pomeroy  coal ;  placed  at  the  base  of  the 
Mahoning  or  second  conglomeratic  sandstone,  which  forms  the  termi- 
ilatinf?  YcvxT^  upwards  of  this  division. 
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The  above  subdivision  may  appear  arbitrary,  if  considered  in  a  math- 
enfiatical  point  of  view.  Topography  often  takes  into  account  outcrops  of 
coal,  without  much  regard  to  the  peculiar  arrangement  of  the  coal  strata ; 
but  in  a  general,  correct,  stratigraphical,  and  paloeontological  examination 
of  the  distribution  of  the  coal  strata,  this  method  is  not  admissible. 
Some  beds  of  coal,  like  our  No.  1  B^  for  instance,  exposed  at  one  point 
as  a  single  stratum,  may  be  seen  at  a  short  distance,  even  on  the  same 
hill,  to  divide  in  two,  three,  or  four  beds  of  coal,  separated  by  shales  or 
sandstone  of  variable  thickness.  In  a  palseontological  point  of  view,  I 
could  not  but  refer  those  accidental  divisions  to  the  parent  bed,  and 
regard  them  as  in  reality  one  bed  of  coal.  Often  as  such  cases  have 
come  under  my  consideration,  I  have  reported  them  as  mere  subdivisions 
of  one  bed,  noting  the  peculiarities  of  each  member. 

COAL  1   A.    PALAEONTOLOGY,  STRATIGRAPHY,  AND   DISTRIBUTION. 

This  vein,  often  divided  into  two  members,  presents  itself  with  two 
different  characters.  Sometimes  it  is  encased  in  a  great  bank  (2  to  10 
feet  thick)  of  black,  rusted  shales,  splitting  parallel  to  the  line  of 
stratification,  in  large,  thin  laminae.  These  are  often  barren  of  fossil 
plants ;  yet  by  close  examination,  I  have  never  failed  to  find,  in  the 
interlaminated  surface  of  the  shales,  cones  of  Lepidodend)^n^  and  the 
Lingula  umbonaiaj  the  only  remains,  with  a  few  leaves  of  Lepidodenr 
drofj,  which  these  shales  appear  to  contain.  It  is  evident  from  this  that 
the  palaeontology  of  coal  1  A  is  nearly  i*elated,  if  not  quite  identical, 
with  that  of  the  upper  bed  of  coal,  mentioned  under  the  conglomerate. 
The  only  difference,  indeed,  appears  in  the  scarcity  of  fossil  remains  in 
the  shales  of  coal  1  A,  and  in  the  presence  of  Lingula  umbonata  in 
greater  abundance.  Independent  of  palaeontology,  there  are  some 
characters  of  the  shales  which  help  to  the  identification  of  coal  1  A : 
1st.  Their  black,  dull,  rusty  color.  2d.  Their  manner  of  splitting 
in  large  thin,  regular  slabs.  3d.  The  absence  of  small  oval  pebbles  of 
carbonate  of  iron.  It  sometimes  happens  that  the  whole  space  separating 
this  coal  from  the  next  above  it,  is  occupied  by  black  shales.  In  this 
case,  when  the  distance  is  great^  I  have  found  in  the  slates,  besides 
Lingula  umbonata,^  other  species  of  fossil  shells,  especially  a  small 
Leptccna,  and  a  fine  new  species  of  fern,  and  Pecopteris  velutina^  published 

•  Tl)ircl  volume  of  the  Report  of  the  Geological  State  Survey  of  Kentucky,  pi.  7,  fig.  3. 
t  Third  vol.  of  the  Report  of  Geol.  State  Survey  of  Ky,  pi.  10,  fig.  .4 
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in  the  report  of  the  Pennsylvania  State  Survey.*  But  these  species  do 
not  appear  as  true  characteristics  of  this  coal,  being  only  accidentally 
present  Nevertheless,  I  found  the  same  species  of  shells  at  Yellow 
creek,  Ohio,  and  at  Johnstown,  Pennsylvania,  distributed  in  the  same 
manner,  and  under  the  same  geological  circumstances. 

The  second  division  of  this  coal  is  £ir  different  from  the  former,  in 
its  palaeontology  and  distinctive  characters.  The  coal  is  generally 
covered  by  a  coarse  sandstone  of  variable  thickness,  containing  numerous 
prints  of  a  great  many  plants  of  the  largest  species.  The  genus  Lepid(h 
dendron  furnishes  one  half  of  these  prints,afler  which  SigiUaria  (especially 
8u  Brardit)  gives  the  greatest  number,  and  then  the  Calamiies.  This 
sandstone  is  everywhere  remarkable  for  the  abundance  of  its  fossil 
remains.  It  contains  the  great  Megdodendron  and  Meffophitum,  large 
trunks  of  trees  completely  transformed  into  sandstone ;  even  a  whole 
forest  of  cilamites  (mostly  C,  Suckowii)  and  SigiUaria  is  found  at 
Carbondale,  Pennsylvania,  imbedded,  and  standing,  in  its  coarse  material. 

The  coal  under  this  sandstone  generally  overlies  a  bed  of  brashy  or 
slaty  coal,  splitting  in  tliin  laminae,  and  bearing  numerous  prints  of 
crushed  plants  of  the  same  species  as  those  enumerated  above,  with 
leaves  of  Neuropteris  hirstUa.'\ 

This  vein  of  coal,  in  its  two  divisions,  thins  out  and  disappears  west- 
ward. Even  in  the  Eastern  Kentucky  basin  it  is  never  very  thick. 
Its  average  is  no  more  than  two  feet,  and,  except  where  it  comes 
in  contact  with  1  B,  it  is  never  thicker  than  three  feet  The  coal  is  gen- 
erally good,  but  under  the  black  shales  especially,  it  contains  much 
sulphuret,  and  is  somewhat  caking. 

Its  two  divisions,  as  indicated  by  the  palseontological  characters,  are 
hardly  ever  developed  together,  the  diflerence  being  rather  local ;  but 
when  they  are  so  formed,  the  coal  covered  with  sandstone  is  the  upper 
division,  and  is  separated  from  the  lower  by  the  black  shales. 

The  modifications  of  this  coal  are  well  defined,  and  can  be  easily 
studied  in  Morgan  and  in  Breathitt  counties.  On  the  head  waters  of  Glady 
creek,  branch  of  Red  river,  Morgan  county,  it  makes  its  first  appear- 
ance, and  is  worked  20  inches  thick  at  the  old  Latliam  bank.  It  is 
there  covered  by  one  foot  of  black  shales,  with  Linguloj  and  has  above 

•  Vol.  2,  p.  866,  pi.  12,  fig.  3. 

t  Rep(N't  of  the  Geol.  SuttSurrej  of  Ky  ,  vol.  3,  pi.  6,  fig.  4. 


PALiBOKTOLOOICAL  REPORT  OF  GEOLOGICAL  SURVET.  351 

this  a  shaly  sandstone,  with  iron  ore.     Its  distance  above  the  conglom- 
erate is  here  about  50  feet. 

At  Jackson,  Breathitt  county,  near  the  mines  of  Messrs.  Jerry  South 
&  Son,  this  coal  is  seen  about  8  inches  thick,  20  feet  below  the  main 

coal  1  B. 

The  following  section  is  taken  a  few  miles  south  of  Jackson,  near  the 
mouth  of  Lick  branch  of  Quicksand : 


Inches 


1.  Gray  roicaceoui  shale,  (gray  metal,)  and  saDdiitoiie,  space  covered 

3.  Bituminous  coal 1  2 

3.  Black  rusty  shales,  with  Lepidodendron  stems,  and  Ltn^ti/a 9    .. 

4.  Coal,  bituminous,  tending  te  cunncl '  1  3 

5.  Black,  hard,  fire  clay .  3  j  4 

Further  up  on  the  same  creek,  it  has  at  Hxq  base  20  inches  of  coal, 
separated  from  a  6  inch  bed  above  it  by  4  feet  5  inches  of  black  shales, 
with  the  same  fossils. 

The  same  vein  near  by,  within  100  yards  of  Mr.  Sam'l  Back's  house, 
on  Quicksand  creek,  is  not  divided,  and  is  18  inches  thick,  covered  by 
one  foot  of  the  black  shales,  with  Lingula  and  Leptdostrobi.  At  this 
latter  place  the  coal  lies  25  feet  lower  than  coal  1  B. 

Divisions  like  those  exemplified  in  these  sections,  are  d*  less  frequent 
occurrence  in  this  coal  than  the  change  of  its  characters,  viz. :  the  disap- 
pearance of  the  shales,  to  be  replaced  by  sandstone,  or  vice  versa.  One 
and  a  half  mile  above  ttie  mouth  of  Barge  fork  of  Troublesome  river, 
Breathitt  county,  this  bed  has  been  worked  under  sandstone,  and  is  18 
inches  thick,  bituminous,  and  somewhat  shaly.  Beyond  the  hill,  on 
Tobacco  branch  of  Charley's  fork,  the  same  vein  is  also  18  inches,  but 
it  is  covered  by  6  feet  of  rusty,  black  shales.  At  both  places  it  has  a 
clay  parting.  This  bank  can  be  traced  across  the  hill  by  following  its 
outcrop.  Again,  the  same  coal  exposed  above  the  mouth  of  South  fork 
of  Quicksand,  is  16  inches  thick,  without  clay  parting,  and  is  covered 
by  10  feet  of  its  black  shales,  containing  the  characteristic  fossils. 

In  Owsley  county.  No.  1  A  coal  is  well  exposed ;  along  Jett's  and 
Meadow  creeks,  one  foot  thick,  covered  by  10  to  14  feet  of  black  shales, 
and  in  Morgan  county,  it  crops  out  along  Caney  creek,  near  Judge 
Liken's  house,  where  it  is  covered  by  its  sandstone,  and  two  miles  below, 
where  it  has  two  feet  of  coal,  overlaid  by  8  feet  of  black  shales,  always 
with  the  same  fossils. 
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In  Greenup  county,  No.  1  A  coal  is  rather  covered  with  sandstone 
than  shales.  At  Mr.  Sam'l  Bradshaw's,  on  Indian  creek,  it  is  three  feet 
thick,  including  an  eight  inch  clay  parting,  and  is  overlaid  by  black 
shales,  while  near  Steam  furnace,  and  at  Caroline  and  Amanda  furnace, 
etc.,  it  is  mostly  overlaid  by  sandstone.  In  this  county,  the  distance 
between  No.  1  A  and  No.  1  B  varies  generally  from  20  to  30  feet  In 
Johnson,  Floyd,  and  Lawrence  counties,  the  vein  thickens  somewhat, 
and  the  distance  from  No.  1  B  becomes  greater.  At  Paintsville, 
Johnson  county,  it  is  60  feet,  and  the  coal  is  here  two  to  three  feet  thick, 
immediately  overlaid  by  sandstone.  In  the  thickest  part  of  the  coal 
measures  at  Warfield,  on  Tug  river,  Lawrence  county,  the  coal  worked 
is  No.  1  A,  and  the  distance  to  1  B  is  about  70  feet  In  Ohio  and 
Pennsylvania  there  is  no  great  difference  in  the  distance  between  No.  1 
A  and  No.  1  B.  In  Licking  county,  Ohio,  near  Flint  ridge,  it  is  only 
40  feet  At  Solineville,  it  is  reduced  to  35  feet  At  Yellow  creek  the 
vein  is  divided  in  two  members,  separated  by  20  feet  of  black  shales, 
and  its  upper  member  is  only  at  a  distance  of  20  feet  from  No.  1  B. 
At  Johnstown,  Penna.,  60  feet  of  black  shales,  containing  in  abundance 
i6e  fossils  belonging  to  this  coal,  separate  it  from  No.  1  B.  And  at 
Archibald,  in  the  anthracite  r^on  of  the  same  State,  near  the  east  edge 
of  the  coal  measures,  a  section  which  I  owe  to  Mr.  Ed.  Johns,  the 
director  of  the  coal  mines,  marks  its  place  at  25  feet  from  the  coal  there 
worked,  which,  according  to  its  character,  is  our  No.  1  B. 

This  apparently  shows  a  great  uniformity  in  the  general  extension 
of  this  coal.  Yet  in  the  examination  of  No.  1  B,  we  will  see  No.  1  A 
coming  sometimes  in  close  proximity,  or  even  uniting  with  it 

COAL  1  B.    PALAEONTOLOGY. 

More  than  one  hundred  species  of  fossil  plants,  of  the  coal  measures 
of  America,  have  been  found  in  connection  with  this  vein  of  coal.  Its 
flora  is  thus  much  varied.  It  nevertheless  has  a  peculiar  aspect,  which 
cannot  but  be  easily  recognized,  when  its  examination  is  made  with  any 
care. 

The  top  shales  of  this  vein  of  coal  present  two  different  characters ; 
they  are  either  grayish,  somewhat  micaceous  and  ferruginous,  of  fine 
texture,  perfectly  well  adapted  to  the  preservation  of  the  prints  of  fossil 
plants,  or  else  blafck,  soft,  also  somewhat  micaceous,  very  hard,  bitumin- 
ous, and  nearly  without  fossils.    In  the  first  case,  the  vein  below  the 
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shales  is  a  bituminoas  coal ;  in  the  second  it  is  mostly  cannel.  It  is 
well  to  remark  h^re  that  plants  have  been  but  indifferently  preserved 
in  the  bituminous  ^shales  of  the  beds  of  cannel  coal,  (except  accidentally 

in  sulphuret  of  irjn,)  having  probably  been  destroyed  by  the  action  of 

■» 

marine  water.  On  the  contrary,  the  marine  shells  are  generally  abundr 
ant.  It  is  also  well  to  observe,  iliat  sometimes  the  shales  are  not  present 
above  the  coal,  and  then  the  coal  is  covered  by  laminated  sandstone,  or 
gray  metal. 

The  only  species  of  shells  found  in  the  black  shales  of  coal  1  B  is 
Lingula  umbqnaia,  but  in  such  abundance  that  it  sometimes  entirely 
covers  the  shaijies.  Besides  this,  the  bituminous  black  shales  have  gener- 
ally preserved  the  leaves  and  cones  of  LepidodendroUj  and  leaves  of 
Flahdlaria  Bprassifolia.  (PI.  3,  fig.  2.)  In  this  respect,  the  resem- 
blance to  the  black  slates  of  No.  1  A  and  No.  1  B  is  striking,  and  the 
identification  would  be  difficult  but  for  the  great  abundance  of  Stigmaria 
which  the  black  slates  of  No.  1  B  contain,  and  which  are  not  found  in 
those  of  No.  1  -A.  Indeed,  the  Stigmaria  ficoides  *  appears  to  have  been 
the  plant  living  especially  on  the  marshes  of  the  coal,  while  they  were 
covered  with  water,  and  to  have  been  an  essential  constituent  of  the 
cannel  coal. 

The  plants  which,  by  their  presence  in  the  gray  shales  of  this  vein, 
are  characteristic  of  its  geological  position,  may  be  presented  in  three 
divisions.  The^first  embraces  the  species  common  to  this  and  other  vdns 
of  coal,  and  which  become  characteristic  only  by  the  great  number  of 
their  specimens';  the  second  are  the  species  truly,  or,  at  least,  apparently 
peculiar  to  the  vein,  which  have  not  been  found  elsewhere,  but  are  too 
scarce  to  be  remarked  as  true  characteristics ;  the  third,  the  few  species 
appertaining  to;this  coal  only,  and  which  are  distributed  in  great  abund- 
ance over  the  whole  area  of  the  coal  basin,  and  consequently  are  true 
characteristics  of  this  coal. 

Among  those  of  the  first  class,  the  most  abundant,  is  certainly  the 
Leptdodendron.'\  Fifteen  species,  at  least,  of  this  genus  have  been 
found  in  the  sSales  of  No.  1  B ;  of  this  number,  more  than  one  half 
belongs  to  it  exblusively,  a  few  of  the  more  common  species  only  ascend- 
ing higher  in  Ae  measures.     The  genus  Sigillaria  is  also  abundantly 

«  Vol.  Ill  of  this  Report,  pi.  VII,  fig.  2. 

t  American  epecies  of  this  genns  have  been  deecribed  and  figured  in  the  final  Geological 
Report  of  the  State  Surrey  of  PemuylTania,  toI.  II,  pagei  873  to  875,  plates  XV  and  XVI. 
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represented  by  twelve  species,  some  of  which,  Siffillaria  corrugdoj  Lsqx.; 
{pi  4,  fig.  6 ;)  SigiUaria  steUaiOy  Lsqx. ;  S.  Serliiy  Brgt ;  S.  tessellataj 
Brgt ;  S.  AlverlariSy  Brgt ;  S.  dongaia,  Brgt. ;  S.  atienuatoy  Lsqx. ;  S. 
catenulaia,  Brgt ;  and  especially  S.  cUscoideOy  Brgt.,-  do  not  appear  to 
ascend  any  higher  in  the  measures."^  Catamites  are  also  well  represented 
in  a  number  of  species,  yet  without  predominance.  Then  come  some  of 
tiie  largest  ferns  of  the  coal :  Neuropteris  hirsuta,  Brgt ;  in  the  greatest 
abundance,  sometimes  apparently  filling,  by  the  superposition  of  its 
leaflets,  the  entire  thickness  of  the  shales ;  Sphenopteris  latifoliay  Brgt, 
which  ascends  higher ;  HymenophyUites  Hitdretij  Lsqx.,  (pi.  2,  fig.  5,) 
found  also  in  the  shales  of  No.  3 ;  Alethopteris  nervosa^  Brgt. ;  and  AL 
Serliiy  Gopp,  (pi.  1,  fig.  3,)  of  which  the  range  of  distribution  extends 
out  of  this  vein. 

Li  the  second  class  the  most  prominent  of  the  species  are  all  the 
species,  of  Odontopteris^  except  0.  Schlothimiiy  Brgt ;  which,  perhaps, 
ascends  higher ;  Cydapteris  fiabeUataj  Brgt;  Wliitileaeya  deganSj  Newb.; 
Nqpheoptoris  orbicularis^  Brgt;  Neuropteris  ClarksQni^  Lsqx.;  N. 
rarinervis,  Bunb. ;  J^.  vermiculata,  iLsqx. ;  {pi  2,  fig.  7;)  Spkenopteria 
glandulosa,  Lsqx. ;  Sp.  Newberiiy  Lsqx. ;  Sp.  Lescurii^  Newb. ;  Sp. 
squamosa^  Lsqx.;  HyrnenophyUiies  furcaius^  Brgt;  HymmophyUites 
artemisicefolioj  Brgt ;  {fig.  2,  pi  6 ;)  CaSipteris  SvUivanUi^  Lsqx. ; 
Pecopteris  SiUimanniij  Brgt,t  and  a  new  Aleihopteris  Coxianoy  Lsqx. ; 

(pl.  1,  fig.  2.) 

The  third  class  contains  fruits  of  difierent  sizes,  from  the  smallest 
grain,  no  larger  than  millet  seeds,  to  nuttlets  as  large,  and  still  larger, 
than  almonds.  These  fruits  generally  abound  in  coal  No.  1  B,  and  are 
found  in  nearly  every  one  of  its  outcrops ;  in  Union  mines,  of  Living- 
ston county,  in  Bell's,  Hawesville,  and  Breckinridge  mines  of  the  western 
basin,  as  well  as  in  all  the  localities  where  coal  1  B  is  seen  in  the  eastern 
coal  fields.  What  these  fruits  are,  (two  species  are  figured  in  vol.  3  of 
the  Report,  pl.  7,  fig.  8  and  9,  and  another  very  remarkable,  pl.  2,  fig.  4,) 
to  what  species,  or  eventowh  at  genus  of  plants  they  belong,  is  still  an 
unsolved  problem  of  the  coal  vegetation.  Some  small  seeds,  inclosed  in 
large  cones,  have  been  recently  ascertained  to  be  the  fiiiits  of  SigiHaria; 
a  few  of  the  nuttlets  of  the  coal  are  perhaps  the  firuit^  of  Flabdlaria; 

•  Ibid,  vol.  II,  pages  871  to  873,  plates  XIII  and  XIV. 

t  Ibid,  description  of  fossil  plants  of  the  coal  measures  of  Pennsjlyanit,  vol.  2,  pages  847  to 
878,  with  plates. 
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but  this  species,  although  very  abundant  in  the  No.  1  B  coal,  is  also 
found  in  other  veins  above  this,  especially  in  the  Pomeroy  coal,  yet  the 
fruits  are  entirely  wanting  *  The  number  of  these  fruits  is  without  pro- 
portion to  the  number  of  species  to  which  they  could  belong.  This 
shows  that  the  vegetation  of  the  coal  is  &r  from  being  known,  and  that 
it  contained  some  genera,  of  which  the  remains,  leaves,  or  stems,  have 
been  destroyed,  or  are  not  preserved  in  the  shales.  Some  of  these  fruits 
of  large  size  are  inclosed  in  a  kind  of  leathery  pericarp,  or  husk,  enlarg- 
ing at  the  top  Uke  a  three-cornered  funnel,  and  appear  to  belong  to 
some  species  of  palm.  But,  except  Flabellaria,  there  is  no  leaf  in  the 
coal  which  could  be  related  to  this  &mily  of  plants.  Some  others,  gen- 
erally found  flattened,  have  a  heart-shaped  form,  and  grew  around  the 
st^ns  of  AsteraphyJUtes  or  branches  of  Calamiies  as  tubercles,  or 
perhaps  true  seed. 

The  second  true  characteristic  species  of  No.  1  B,  found  everywhere 
in  its  shales,  and  never  till  now  found  out  of  it^  is  Alethopteri%  Lonchitica, 
Brgt,  (Rep.  3,  pi.  6,  fig.  3^)  a  fern  which  bears  a  great  likeness  to  our 
common  braka  {Pirns  aquiltna  L.)  Besides  these,  I  may  mention  as 
less  frequent,  however,  Lt/copocHtes  carifoUuSy  Lsqx.,  (pi.  4,  fig.  5,)  found 
in  Union  mines,  Livingston  county,  and  at  the  mouth  of  Horse  branch, 
one  half  mile  below  Oatlettsburg,  Greenup  county,  at  both  the  &rthest 
ends  of  'the  Kentucky  coal  fields,  and  Neuropteris  vermiculataj  Lsqx., 
(pi.  2,  fig.  9,)  with  distant,  sharply  marked,  though  fine  veinlets,  especi- 
ally common  in  Eastern  Kentucky,  and  Hymenophyllites  artemsicefolia^ 
Brgt.,  (pi.  2,  fig.  6.) 

Resuming  the  palaeontology  of  the  No.  1  B  coal  in  its  essential  char- 
acters, we  find,  first,  that  it  contains  everywhere  in  its  shales  the  greatest 
number  of  fossil  plants ;  second,  that  its  remains  belong  to  the  largest 
species  of  trees  and  ferns ;  third,  that  it  is  the  depository  of  the  firuits, 
and  some  Alethapteris  and  Hymenophyllites  not  found  elsewhere.  It 
may  also  be  remarked,  that  it  is  deficient  in  the  species  of  the  true 
PecopteriSj  or  has  but  few  of  them. 

COAL  1  B.    STRATIGRAPHY  AND  GENERAL  DISTRIBUTION. 

This  vein  is  apparently  extended  without  interruption,  except  acci- 
dental ones,  over  the  whole  coal  fields  of  the  United  States.     It  is  the 

*  I  have  recent *y  examined,  in  Arkansas,  thick  black  shales  of  sub-conglomeratio  coalf 
gnftirvlj  corered  ^llh  leaym  of  ibis  spvoiM)  witiboot  my  remiTins  of  fruits  of  «ny  kind^ 
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most  reliable  of  all  the  coal  strata,  as  it  is  usually  the  one  of  the  greatest 
thickness.  In  the  western  coal  fields  it  is  generally  undivided,  and  is  the 
first  above  the  conglomerate.  In  the  eastern  coal  basin  it  b^ns  to  show 
its  subdivisions,  its  variability  of  forms,  its  increasing  size.  It  is  in 
both  the  great  depository  of  cannel  coal.  In  the  western  coal  basin  it 
has  generally  a  clay  parting  from  one  to  six  inches  thick,  and  in  the 
eastern,  two  or  three  which  thicken,  disappear,  or  change  their  nature, 
in  the  most  unaccountable  manner.  Its  average  thickness  in  Kentucky 
is  four  to  six  feet.  Taking  under  consideration  the  whole  extent  of  tiie 
coal  fields  of  America,  we  find  this  thickness  varymg  fi'om  6  inches  to 
20  feet,  accidentally  to  40  feet.  This  coal  is  nearly  always  found  in 
dose  connection  with  No.  1  G  coal,  the  next  bed  above  it  Thus  it  can 
sometimes  be  said  to  be  in  three  members,  each  one  having  its  peculiar 
characters.  The  upper  one  is  covered  by  sandstone,  (rarely  by  limestone,) 
and  has  the  fossil  plants  at  its  base^  viz. :  in  the  top  shales  of  the  middle 
coaL  This  middle  member  is  generally  covered  by  the  gray  shales^  with 
the  plants  heretofore  enumerated.  The  lower  member  is  overlaid  by  a 
ooarse  sandstone,  with  plants,  but  sometimes  there  is  no  sandstone,  and 
tiie  plants  characteristio  i>f  No.  1  A  are  found  in  a  brashy  coal  at  its 
bottom. 

In  the  western  coal  basin  of  Kentucky  it  has  everywhere  preserved 
its  normal  appearanoa  The  shales  above  are  sometimes  absent^  but^  as 
is  the  case  at  Beirs  mine,  they  appear  in  some  part  of  the  mines,  and, 
in  their  absence,  the  sandstone  forming  the  top  of  the  coal  is  full  of 
remains  of  Stigmaria.  At  Caseyville,  Hawesville*  and  Breckinridge,  it 
has  only  the  black  shales,  formed  under  marine  influence,  with  an  abund- 
ance of  lAngvlOj  and  scarcely  any  plants  but  Lepidodendron ;  but  at 
Union  mines,  Livingston  county,  as  also  in  the  vein  opened  by  Dr.  Long, 
opposite  Caseyville,  it  has  both  kinds  of  shales  in  close  proximity ;  the 
black  shales,  with  the  lAngula^  and  the  gray  ones,  full  of  fruits  and 
plants.  Along  the  northern  edges  of  the  same  basin  this  coal  appears 
to  be  lost,  or,  at  least,  if  it  is  anywhere  below  the  coal  which  crops  out 
along  the  margin,  it  has  not  yet  been  discovered. 

In  the  eastern  coal  fields  of  Kentucky,  especially  in  Greenup,  Breathitt, 
and  Morgan  counties,  the  changes  to  which  this  coal  is  subject  may 
sometimes  be  traced  on  the  same  exposure  of  rocks,  and  distinctly  show 
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its  extensioiL     On  a  branch  of  Stillwater,  five  miles  from  Hazl^een^ 
Morgan  county,  the  coal  is  exposed  along  the  creek  as  follows : 


I 

Feet.  Inches* 


Top  sandstone 

Gray  shales,  with  the  lower  part  soft,  full  of  beautiful  specimens  of  plants. 

Coal,  with  four  inch  clay  parting 

Fire  clay 


At  a  short  distance  the  same  coal  is  just  below  the  sandstone,  and  the 
shales  at  its  base  bear  the  plants  of  the  gray  shales,  covering  the  coal  of 
the  former  section.  It  is  not  that  the  coal  has  changed  places,  but  that 
here  the  feather  edges  of  two  divisions  of  coal  1  6  draw  near  each  other, 
viz:  the  one  just  below  the  sandstone,  and  the  lower  one  below  the 
shales.  The  three  divisions  are  seen  together  three  miles  above  Jackson, 
Breathitt  county,  on  the  Kentucky  river,  on  the  property  of  Mr.  Thos. 
Sewell,  where  the  section  is  as  follows : 


Feet. 

Inch^. 

Hard  sandstone - . - ...... ... ...... 

6 

1 
1 

Bituminous  coal . . ...... . « ... ...--.-... 

10 

Fine  clay,  with  Stismaria.. ... ............... ........ 

9 

Bituminous  coal . - ... . 

6 

Black  brittle  shales,  with  the  nlants ...... ... . 

1 

7 

BitUPiinQUA  co&i              ,            ^   ^ .    _^.__^^    ,-,-__.„-...  ._^ 

7 

On  main  left  fork  of  Cane  creek  the  coal  is  exposed  in  the  following 
manner : 

Feet. 

Inches. 

Comnact  sandstone......  ......  ......  .•.•*.  ..............•...._........ 

10 
3 

1 

Bituminous  coal.............. .......................................... 

Clav  nartine . .. . . ... ....... . .... . . 

6 

Bituminous  coal ... ....._..... ........ 

6 

Fire  clay --■.... . .  ....... . .-...—.:_....-. 

1 
8 

6 

-W        ««>WJ     ......      ................      ...................  ........_._»......._   . 

Gray  metal  and  shaly  sandstone...... .. . .......... 

And  near  by,  up  the  same  branch  of  the  same  creek,  it  is : 

• 

Hard  sandstone ---.-.-.—-..-.—.—. ..... ..  .     .. 

Feet. 

6 

20 

1 

Inches^ 

1 

Gray  soft  shales*  with  plants --... . .     ... 

Bituminous  coal  -—.-.-.-—.....««-......«....•«.*..»...«...«.....,..... 

M 
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At  Clinton  furnace^  in  Greenup  county,  this  coal  is  16  inches  thick, 
covered  either  by  the  sandstone  or  by  an  eight  inch  bed  of  carbonate  of 
iron,  and  at  a  short  distance  up  the  rayine  it  takes  the  following  form : 


Feet     Inches. 


SftodgtoDe  and  shales 

Bituminous  coal . 

Shale  parting,  with  plants 
Cannel  coal 


It  is  generally  the  lowest  division  of  this  coal  which  is  changed  into 
cannel  coal,  while  the  upper  member,  separated  by  shales,  or  shale  part- 
ing, preserves  its  bituminous  composition.  Near  Mordecai  creek,  in 
Morgan  county,  two  sections  of  the  same  coal,  on  the  property  of  J. 
Schoolfield,  show  this  difference : 

Inches. 


Shalr  sandstone,  hardening  at  the  upper  part. 

Brashj  coal,  or  shales  with  Stigmaria 

Cannel  coal 


10 


And  on  the  other  side  of  the  hill : 


Hard  sandstone  shales 

Bituminous  coal 

Black  shales,  with  Stigmaria 
Cannel  coal 


Inches. 


Near  Chinch  creek,  two  miles  south  of  the  old  Fulton  forge,  in  Green- 
up county,  on  the  land  of  the  Maysville  Oil  Company,  the  cannel  coal 
is  fv)und  in  the  upper  bed : 


Dark  shales,  full  of  Stigmaria. 

Cannel  coal,  in  block 

Shales,  with  plants 

Bituminous  coal 


And  at  the  mines  of  the  Ashland  Oil  Company,  near  Greenup  furnace, 
the  cannel  coal  is  between  two  strata  of  bituminous  coal : 
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Shaly  saDdstone,  space  coyered. 

Bituminous  coal 

Clay  parting — -_. 

Bituminous  coal 

Soft  clay  parting 

Bastard  cannel  coal 

Hard  block  cannel  coal 

Fire 


Feet. 


15 
1 


clay 


Bituminous  coal 

Sandy  or  shaly  fire  clay 


Inches. 


4 
4 
4 

'I 

6 


In  its  union  with  the  limestone  coal,  or  coal  No.  1  C,  along  the  rail- 
road from  Ashland  to  Grayson,  same  county,  our  coal  No.  1  B  presents 
some  other  modifications.  In  the  cut  behind  the  bridge  of  Williams 
creek,  one  mile  south  of  the  tunnel,  it  has : 


Shaly  sandstone.... . ....... . . 

Limestone  ore . 

Shaly  coal,  full  of  stems,  with  oxide  of  iron  (C.  1  C) 

Fire  clay . . 

Soft  shales,  with  plants 

Bituminous  coal  (C.  1  B) .— - 

Clay  parting  (C.  1  B) 

Cannel  coal  (C.  1  B) 

Fire  clay  to  the  road. 


Feet 


8 

4 
4 
1 


Inchei. 


6 

4 


Three  miles  from  Eilgore's^  up  Williams  creek,  the  section  is  as  fol- 
lows : 


Black  shales,  with  Lingula  and  other  shells 

Bituminous  coal ... 

Soft  fire  clay .. 

Bastard  or  shaly  cannel  coal . 


Inchei. 


6 
6 


On  Louisa  river,  six  miles  below  Louisa,  and  nearly  opposite  Gavet's 
mines,  our  No.  1  B  is  distributed  thus : 


J 
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Base  of  covered  sandstone,  50  feet  above  low  water : 

Shales  and  gray  metal 

Biraminoufl  coal 

Gunnel  coal,  without  parting 

Clay  parting 1 

Bituminous  coal 

Fire  clay  and  8hales a 

Gray  coarse  shales 

JBit'iiminoiis  coal 

Hard  laminated  fire  clay .. . • 

Gray  micaceous  sandstone,  with  broken  plants 

Soft  gray  shales • : 

Shaly  cannel  coal « 

Black  shales  and  Lepidodendron . . 

BitumixK)U9  coal ... . 

Gray  soft  shales,  with  plants  of  coal  1  B 


Feet. 


5 
1 


Inches. 


6 
6 
6 
9 


9 
6 


In  this  case  both  1  A  and  1  B  are  united  probably  with  coal  No.  1  C^ 
and  we  have  thus  more  than  30  feet  of  measures  occupied  by  four  divis- 
ions of  this  coal  and  its  shales. 

At  Peach  Orchard,  on  Louisa  river,  and  in  the  same  county,  No.  1  A 

and  1  B,  in  connection  with  No.  1  C  above  them,  occupy  100  feet  of 
measures,  with  five  veins  of  coal  from  one  to  two  feet  in  thickness ;  and 
at  Paintsville,  Johnson  county,  the  main  coal  1  B,  worked  at  Mr.  J. 
Wheeler's,  is  four  feet  thick,  with  a  four  inch  clay  parting,  and  is  covered 
by  its  soft  gray  shales,  &11  of  the  characteristic  plants,  while  behind  the 
same  hill  it  is  divided  in  three  members,  each  separated  by  10  feet  of 
shales  and  sandstone. 

If  we  continue  to  follow  this  coal  in  its  geological  distribution  east- 
ward, out  of  Kentucky,,  we  find  it  gradually  becoming  thicker,  and 
taking  its  greatest  development  in  the  anthracite  basins  of  Pennsyl- 
vania, beyond  the  Allegheny  mountains,  where,  by  its  divisions,  and  the 
thickness  of  its  different  members,  it  becomes  truly  a  "  mammoth  vein^^ 
or,  as  it  is  generally  termed  there,  the  hig  vein. 

At  Nelsonville,  Ohio,  the  greatest  coal  mining  district  of  the  Hocking 
valley,  coals  1  A,  1  B,  and  1  C,  are  superposed  in  the  following  order : 


Sandstone  and  shales 

No.  1  C.  Bituminous  coal 

Black  shales 

No.  1  B.  Bituminous  coal  . 

Cannel  coal 

Bituminous  coal 

Shales,  with  abundance  of  fruits 

Bituminous  coal 

Fire  clay  and  shales  below ... 

No.  1  A.  Bituminous  coal .. 

Sandstone 


Inches. 


10 
8 
6 
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The  12  feet  black  shales,  separating  the  upper  member  of  No.  1  B 
from  the  lower,  is  in  some  places  reduced  to  a  one  foot,  or  even  six  inches, 
shale  parting.  The  characters  of  No.  1  C  and  No.  1  A  are  well  marked 
in  each  of  these  coals. 

At  Zanesville,  Ohio,  coal  1  B  is  sa'd  to  be  six  feet  thick,  mostly  cannel, 
in  the  bed  of  the  river.  I  have  only  seen  its  top  sliales,  and  thus  ascer- 
tained its  identity.  At  Salineville,  Ohio,  it  is  seven  feet,  mostljr 
bituminous,  and  with  a  clay  parting.  At  Willkesbarre,  Pennsylvania 
it  forms  the  hig  vein,  varying  from  7  to  20  feet  At  Carbondale  it  has 
12  feet  of  coal,  divided  into  five  sections  by  four  clay  partings.  The 
true  member,  viz :  the  one  covered  by  shales,  containing  the  character- 
istic plantSf  is  six  feet  thick. 

The  celebrated  bed  of  summit  Lehigh,  measuring  in  its  whole  thickness 
about  50  feet  of  strata,  of  which  nearly  30  feet  is  coal,  and  the  balance, 
a  number  of  slates  and  clay  partings,  is  also  referable,  by  its  plants,  to 
our  No.  1  B,  connected  with  both  1  A  and  1  C ;  all  these  coals  divided 
and  considerably  thickened  by  a  geological  phenomenon.  Its  medial 
part,  covered  with  the  shales  and  plants  of  this  coal,  is  six  feet  thick."^ 

It  would  be  easy  to  give  a  greater  number  of  sections^  but  these  will 
suffice  to  show  the  remarkable  distribution  of  this  vein  of  coal ;  the  other 
variations  worth  mentioning  in  Kentucky  will  be  reported  in  the  enumer- 
ation of  the  coal  beds  of  each  county. 

COAL  NO.  1  C.    PALAEONTOLOGY  AND  GENERAL  DISTRIBUTION. 

If  this  bed  of  coal  had  not  some  palseontological  characters  entirely 
at  variance  with  those  of  the  former,  it  would  be  better,  perhaps,  to  take 
it  in  connection  with  them. 

In  its  separate  form,  it  generally  appears  covered  with  a  kind  of 
ochreous,  laminated,  and  rolled  clay,  breaking  into  small  irregular  pieces, 
like  pieces  of  decayed  wood.  It  is  rarely  covered  with  shales,  but  when 
they  are  present,  they  appear  as  if  foimed  by  a  superposition  of  stems, 
especially  stems  of  ferns  of  undeterminable  species.  This  shale  has 
above  it  either  a  bed  of  sandstone,  limestone,  or  limestone  ore.     In  this 

*  To  prevent  a  new  accusation  of  plagiarism,  I  may  mention  that  all  the  sections,  given 
without  reference,  were  made  by  myself,  and  that  for  every  one  of  them  I  ascertained,  by 
palaeontological  evidence,  the  place  of  the  coals  reported,  f'or  the  purpose  of  comparing  the 
pataiontological  characters  of  the  coal  strata,  I  spent,  in  1857,  a  few  months  in  explorations 
through  Ohio  and  Pennsylvania,  re-visiting  again  most  of  the  localities  which  I  had  explored  as 
assistant  in  the  Geological  Survey  of  Pennsylvania.  These  explorations  were  made  at  my  own 
expense,  and  cannot  be  claimed  as  the  property  of  the  Director  of  the  Geological  Survey  of 
PennBylvania. 
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latter  case,  the  ochreous  clay,  which  covera  it,  is,  like  the  limestone, 
abundantly  fossiliferous.  But  when  the  limestone  is  not  formed,  the 
yellow  clay  shales  of  the  roof  bear  no  traces  of  fossils  of  any  kind. 
The  coal  of  this  vein  has  a  peculiar  appearance,  which  may  help  to  iden- 
tify it.  It  looks,  as  the  shales,  like  a  compound  of  broken  stems,  of  which 
the  forms  are  obscurely  preserved  by  charcoal,  or  sulphuret  or  oxide  of 
ifoTL  This  coal  is,  therefore,  of  inferior  quality,  yet  it  is  worked  some- 
times, and  proves  a  good  coal  for  blacksmiths.  Its  thickness  varies  from 
one  to  three  feet,  and  rarely  attains  four  feet. 

This  vein  is  called  limestone  coal,  because  of  its  position  below  a 
limestone,  or  limestone  ore,  of  variable  thickness  and  inconsistent  distri- 
bution. It  would,  perhaps,  be  better  to  say  that  this  coal  occupies  the 
t»lace  of  a  bed  of  limestone ;  for,  generally  speaking,  when  the  limestone 
is  fully  developed,  the  coal  is  scarcely  formed.  Its  distance  from  No.  1 
B  is  from  one  to  fifty  feet. 

There  is  nothing  in  the  western  coal  basin  of  Kentucky  which, 
within  the  present  range  of  my  observations,  could  be  referred  to  tliis 
vein,  except,  perhaps,  the  vein  mentioned  as  having  been  found  about  60 
feet  above  Bell's  coal,  in  Crittenden  county,  and  the  top  bed  of  coal  at 
Hawesvilla  (The  former  of  these  veins  has  not  as  yet  been  examined.) 
Our  No.  1  C  was  not  crossed  in  Holloway  boring,  where  its  place  is  filled 
by  black  shales ;  at  Greenville  it  is  apparently  replaced  by  limestone. 

In  the  eastern  coal  fields  this  coal  is  not  often  developed,  but  its  place 
is  marked  by  large  boulders  of  septaria,  or  yellow  ferruginous  limestone, 
seen  at  from  10  to  45  feet  above  coal  1  B.  On  Quicksand  creek,  near 
Jackson,  Breathitt  county,  the  cannel  coal,  at  Mr.  J.  Roark's,  is  overlaid 
at  15  leet  distance  by  a  bed  of  black,  polished,  very  bituminous  shales, 
filled  with  stems  and  Stigmaria^  which  probably  indicate  its  place. 

Eight  miles  above  the  mouth  of  Blackwater  creek,  in  Morgan  county, 
on  the  property  of  Mrs.  Dennis,  the  limestone  is  formed,  but  the  coal  is 
not  present,  or  is  connected  with  No.  1  B  j  the  section  is  as  follows : 
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Shaly  sandstone 

Limestone  in  layer 

Micaceous  slialcs 

Hard  sandstone)  resembling  whetstone 

Gray  micaceous  soft  shales 

•  Bituminous  "coal 

Gray  soft  shale  parting,  with  plants  of  No.  1  B. 
Bituminous  coal 

ff  Brasby  coal,  with  plants 

*  Bituminous  coal 

Fire  clay  and  covered  space 


Feet.   ,  Inches. 


20 


3 

4 
6 
S 
3 
3 
4 
3 
3 


In  Greenup  county  this  coal  takes  a  distinct  position,  with  its  proper 
characters,  and  it  is  in  this  same  county  that  we  see  the  first  appearance 
of  the  buhrstone,  a  peculiar  formation,  largely  developed  along  Flint 
ridge,  and  some  localities  of  Ohio,  above  this  coal.  This  buhrstone  is,  in 
Greenup  county,  a  compound  of  large  pieces  of  blue  and  greenish 
flint,  mixed  with  charcoal,  or  woody  fibres,  hardened  by  sulphuret  and 
oxide  of  h*on.  It  is  often  covered  by  large,  apparently  multiple  layers 
of  bark  of  Sigillaria^  badly  preserved,  and  transformed  into  flint  This 
kind  of  stone  is  seen  along  the  railroad  from  Ashland  to  Mr.  Welsh's 
store,  at  the  foot  of  the  Sunson  hills,  overlaying  either  No.  1  C,  or  the 
limestone  above  it ;  it  genemlly  brejiks  in  great  regular  cuboidal  pieces. 

Near  the  Buena  Vista  furnace,  coal  No.  1  C  is  20  feet  above  cannel 
coal  1  B,  and  just  below  the  limestone  ore.  At  Greenup  mines,  on  the 
land  of  the  Kentucky  Coal  Oil  Company,  of  Ashland,  the  same  coal  is; 
also  20  feet  above  the  main  cannel,  and  is  here  two  feet  thick,  rusty,  and 
full  of  stems.  The  rusty  color  of  this  coal  appears  to  be  general.  In 
this  last  locality  it  has  no  limestone  above  it ;  but  around  Buena  Vista 
furnace  both  limestone  and  ore  are  sometimes  found  with  it,  in  which 
case  the  coal  is  very  thin.  This  vein  attains  i^  greatest  thickness  on 
Brush  creek,  on  the  land  of  the  Buena  Vista  furnace,  where,  under  the 
guidance  of  Mr.  John  Means,  the  proprietor,  I  saw  it  in  three  places, 
from  three  to  four  and  a  half  feet  thick,  below  the  oc*hreous  shales  here- 
tofore described.  As  in  the  otlier  openings  examined,  the  coal  is  here 
^Iso  a  compound  of  rusty  stems  transformed  into  charcoal,  with  abund- 
ance of  sulphuret  and  oxide  of  iron. 

To  the  southwest,  its  geological  horizon  is  marked  at  Mt  Savage  fur- 
nace, Carter  county,  by  a  bank  of  black,  very  bituminous,  shales,  below 
Ifm^tone  ore;  and  in  the  samc^ county,  at  Mr.  Jas.  Grahdm's,  on  Blane 
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river,  a  vein  of  coal  two  feet  thick,  referable  to  1  B,  is  overlaid,  at  about 
40  feet  distance,  by  a  kind  of  flinty  iron  ore.  But  farther  south  and 
westward,  every  trace  of  limestone  disappears,  and  the  coal  loses  its 
characteristics,  preserving,  however,  its  place,  and  being  then  covered  by 
a  sandstone.  At  Warfield,  Lawrence  county,  judging  from  palseonto- 
logical  evidence,  a  bed  of  coal  three  feet  thick,  and  one  hundred  and 
seventy  (170)  feet  above  No.  1  A,  is  its  equivalent.  At  Paintsville, 
Johnson  county,  it  is  marked  by  two  thin  coals,  six  and  eight  inches  thick, 
separated  by  10  feet  of  shales,  and  placed  at  40  feet  distance  from 
No.  IB. 

Towards  the  northwest,  in  Ohio  and  Pennsylvania,  this  coal  is  appa- 
rently parted,  sometimes  by  the  buhrstone,  into  two  thin  beds,  one  in  the 
middle  of  this  flint  formation,  and  the  other  between  it  and  the  limestone^ 
while  the  normal  branch  below  the  limestone  unites  with  No.  1  B.  At 
Flint  ridge,  Licking  county,  Ohio,  this  branch  is  only  a  bed  of  black  slate, 
charged  with  so  much  bitumen  that  it  is  used  with  the  coal  in  the  oil 
manufactories  of  Newark.  The  shale  mentioned  at  Mt  Savage  posseses 
the  same  property ;  it  burns  without  consuming ;  containing  a  great  pro- 
portion of  oil. 

I  give  below,  on  account  of  its  general  interest,  the  whole  section  of 
Flint  ridge,  made  with  the  assistance  of  the  director  of  the  coal  oil  fiic- 
tory  at  Newark,  Dr.  H.  I.  Salisbury,  with  whom  I  lately  visited  the 
mines  : 


Translucent  white  flint  and  buhrstone 

Bituminous  coal  at  the  base 

Fire  clay 

Sandstone 


Carbonjitc  of  iron,  with  thin  coal 

Black  shales 

Blue  hard  limestone,  with  soft  ochreous  fossiliferous  clay  below 

C.  1  C.  Rich  oil-producing  caunel  slates 

Fire  clay  and  shales 

C  1  B.  Cannel  coal 

Black  shiiles,  with  FlabellariOf  Lingula,  &c. 

Cannel  coal 

Fire  clay  and  shales 

Sandstone,  with  large  Lepidodendroriy  &,c 

C.  1.  A.  Bituminous  coal  -  

Black  shales  

Block  iron  ore 

Sandstone  shales 

Bituminous  coal . 

Conglomerate  at  base  of  the  hills. 


Inches. 


Feet 


8 


50 


2 
9i 
9 


25 
6 
1 

4 
4 


6 


2 
31 

20 


20 
1 
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The  block  ore  here  occupies  the  same  geological  le/el  as  in  Greenup 
county,  Kentucky. 

At  Yellow  creek,  on  the  limits  of  Ohio  and  Pennsylvania,  our  No.  1 
C  coal  is  the  Rogers  vein,  perfectly  well  characterized  by  its  shales,  which 
are  but  a  compound  of  stems,  and  by  the  nature  of  its  coal.  It  is 
three  feet  thick,  separated  from  No.  1  B  by  fifty  feet  of  shales,  mixed 
with  iron  ore.  Further  west  it  probably  disappears,  or  is  united  to  1  B 
in  the  formation  of  a  member  of  the  hig  vein. 

COAL  2.    PALAEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION 

The  flora  of  this  coal  has  no  peculiar  species  of  its  own,  as  yet  discov- 
ered— indeed,  nothing  remarkable,  except,  perhaps,  a  greater  abundance 
of  specimens  of  diflferent  species  of  Calamites,  and  of  the  NeuropterU 
JurstitOj  Brgt.,  and  iV.  flezuosa^  Brgt,  described  and  figured  in  the  third 
volume  of  the  Report,  plate  6,  figures  2  and  4.  It  also  occasiomUly 
contains  some  Zepidodendron  and  their  leaves.  As  the  two  above- 
mentioned  Neuropteris  are  generally  found  in  all  the  strata  of  the  coal 
measures,  at  least  between  the  conglomerate  and  the  Anvil  llock  Sand- 
stone, this  flora  would,  apparently,  not  waiTant  a  separation  of  coal  2 
firom  No.  1  B  coal.  There  is,  nevertheless,  an  appreciable  diflerence,  first, 
in  the  general  distiibution  of  the  flora,  and,  secondly,  in  the  nature  and 
position  of  the  stratum  of  shales  bearing  plants.  Coal  No.  2  is  ordi- 
narily divided  by  a  clay  parting  of  about  six  inches,  (sometimes  thicker,) 
which  contains  the  plants.  As  the  shales  of  the  parting  (of  light  gray 
color)  are  generally  soft,  brittle,  exfoliating  easily,  sometimes  like  a  brash 
coal,  the  plants  are  mostly  found  in  a  bad  state  of  preservation,  and  can 
scarcely  be  satisfactorily  examined.  The  number  of  species  is  tlius  appa- 
rently limited :  AsterophylliteSy  plate  IV,  figure  1,  and  the  above  named 
species,  forming  the  essential  part  of  the  flora.  In  a  single  case,  viz  : 
at  Ironton,  I  have  seen  this  parting  shale  becoming  black  and  bitumin- 
ous, and  containing  some  leaves  of  Zepidodendron.  Generally  speaking, 
therefore,  the  palieontological  characters  of  this  vein  may  be  indicated  by 
the  absence  of  Zingula  umbonata  ;  of  remains  of  large  trees,  Sigillaria  * 
and  Zepidodendron,  and  of  well  preserved  specimens  of  ferns. 

The  roof  shales  of  coal  No.  2  offer  another  reliable  character  in  their 
total  absence  of  palaeontological  remains ;  they  are  coarse  and  micaceous ; 
sometimes  passing  into  black  shaly  sandstone,  splitting  urregularly  across 
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tbe  plane  of  stratification,  and  crambling  in  small  pieces  under  prolonged 
atmospheric  influence.  They  contain  no  traces  of  fossils  of  any  kind, 
ndther  v^table  nor  animal.  The  coal  itself  has  a  peculiar  aspect  In 
the  mines  it  is  very  black,  of  good  appearance ;  but  when  exposed  to 
atmospheric  influence  it  becomes  whitish,  by  efflorescence  of  sulphate  of 
iron.  In  its  horizontal  sections  charcoal  also  appears  in  greater  propor- 
tion than  in  No.  1  B  cool.  Nevertheless,  in  some  localities,  this  coal  is 
of  good  quality,  and  much  used  for  the  forge,  as  it  has  a  disposition  to 
caka  The  fire  clay  below  the  coal  is  soft,  white,  and  suitable  for  pottery 
and  fire  brick. 

The  division  of  this  coal  into  t^'o  members  is  not  always  well  defined, 
and  shows  some  occasional  differences,  which  may  lead  to  errors.  It  is 
proper,  also,  to  mention  some  of  these  variations  of  distribution.  At 
Ironton^  Ohio,  on  the  property  of  Colonel  El.  Nigh,  the  apparentiy  true 
shale  parting  of  this  vein  is  three  inches  thick ;  but  there  is  above  the 
coal  another  small  vein,  separated  by  a  four  feet  sandstone,  which  pi-esents 
a  division  much  resembling  some  of  the  pai-tings  of  coal  No.  1  B.  In 
this  case  the  likeness  is  rendered  still  more  striking  by  the  appearance 
in  the  cannel  coal,  or  rather  shaly  cannel,  of  leaves  of  Lcpidodendron. 
It  lookg  as  if  No.  1  B  had  ascended  to  No.  2,  and  was  only  separated 
from  it  by  four  feet  of  sandstone.  The  great,  and  generally  uniftra/ 
distance  between  those  coal  beds  militates  against  such  a  supposition.  It 
is  more  likely  that  a  local  vein  of  coal  has  been  formed  above  No.  2 ;  or, 
perhaps,  that  the  cannel  coal  is  formed  by  the  incieasing  thickness  of  the 
shale  parting,  and  forms,  with  the  four  feet  sandstone,  the  time  parting  of 
this  coal. 

At  Gavet's  mines,  six  miles  below  Louisii,  Lawrence  county,  the 
distribution  is  still  difTei  ent  The  upper  coal  has  become  very  thin,  and 
the  clay  parting  shales  look  like  top  shales.  Tlien  the  analogy  of  the 
plants  with  those  of  No.  1  B  might  also  lead  to  wrong  conclusions.  On 
the  opposite  side  of  the  river  the  coal  has  again  taken  its  natunil  appcjir- 
ance;  bis  a  thin  parting  cbiy  and  the  true  characters,  as  before' indicated. 

The  distance  of  this  coal  from  No.  1  C,  either  when  it  is  united  to  1 
B  or  ascends  above  it,  is,  on  an  average,  100  feet.  At  Warfield,  where 
the  measures  incrcjise  in  an  extraordinary  degree,  it  is  280  feet  from  1 
A.     At  Paintsville,  about  190  feet  from  1  B,  or  250  leet  from  1  A. 

I  know  of  no  coal  in  the  western  coal  fields  of  Kentucky  which,  by 
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position  or  paloeontological  characters,  could  be  compared  with  No.  2, 
except  the  Ice-house  coal,  marked  2  feet  6  inches  on  the  1st  diagram  of 
the  1st  Report  of  the  Survey,  at  just  100  feet  above  the  horizon  assigned 
to  the  limestone  coal  1  C.  I  have  reported,  volume  3,  page  534,  all 
that  I  know  about  this  vein,  which  was  but  just  opened  on  my  firet  tour 
in  Union  county,  and  was  covered  with  water  when  I  visited  the  place 
the  second  time. 

Our  coal  No.  2  is  generally  well  developed  in  the  eastern  coal  fields  of 
Kentucky,  especially  in  Greenup  county,  where  it  forms  the  Amanda, 
Ashland,  Killgore,  Star  fuinace  coal  beds,  etc.  Its  average  thickness 
in  this  county,  including  the  clay  parting,  is  about  four  feet  In  Mor- 
gan county  it  is  worked  two  and  a  half  feet  thick,  at  Hazlerig's  mines, 
opposite  to  West  Liberty ;  in  Breathitt  county  its  place  is  about  80  feet 
above  No.  1  B,  and  its  thickness  is  only  20  inches.  It  attains  its  greatest 
dimensions  in  Lawrence  county,  where,  at  Peach  Orchard,  it  is  four  to  five 
and  a  half  feet,  including  the  parting.  Although  this  coal  sometimes 
has  a  layer  of  cannel  in  it.  it  is  mostly  bituminous.  Two  sections  taken 
from  the  mines  of  Peach  Orchard,  where  it  has  been  extensively  worked, 
will  show  its  distribution  and  its  changes  in  that  place : 


Top  SAndstone,  about «-—--. - .-- 

Bituminous  coal . . , . 

Brash  coal,  with  broken  plants,  (shale  parting) 

Bituminous  coal,  with  sometimes  a  band  of  one  inch  of  pyritiferous  shales.. 
White  fire  clay  below. 


Inches. 


8 

4 


Back  in  the  hills^  about  three  miles  from  the  above  section,  it  is : 


Sandstone . 

Cannel  coal 

Black  shales  and  iron  shales,  (parting) . 

Bituminous  coal .. 

Shales  andsulphuret  of  iron 

Bituminous  coal . ... -.*...... 

White  fire  clay  below. 


Feet. 


70 


Inches. 


5 
3 
3 


8 


10 


At  Whetstone  creek,  Greenup  county,  on  the  land  of  Mr.  John  Stew- 
art, where  this  vein  has  been  opened  in  many  places,  its  thickness^  with 
a  clay  parting,  is  from  eighteen  inches  to  two  and  a  half  feet.    At  one 
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of  the  openings  the  two  members  of  this  coal  are  separated  by  8  to  10 
feet  black  micaceous  shales,  without  fossils^  apparently  as  if  another  bed 
of  coal  had  been  formed  above  this  one. 

Its  peculiar  distribution  at  Colonel  £1.  Nights,  of  Ironton,  has  already 
been  mentioned.     The  section  is  as  follows : 


Feet. 

Inches. 

Thick  sandstoiie  above. 

Bituminous  coal -- - -.- .-.----_-..-....«_- ._-- 

2 
4 

1 

1 

Hard  sandstone .. 

Fine  block  cannel  shales,  or  cannel  coal,  with  leaves  of  Stigmaria  and  Lepi- 
dodendron  - ------—. -, . -._«». ._*   ._. .—»_---«- 

6 

Bituminous  coal . 

6 

Fireclay  and  shales ..„ . ._, ^ 

3 

Bituminous  coal • .— . . , . 

8 

At  Pinegrove,  two  and  a  half  miles  northeast  of  Hanging  Rock,  Ohio, 
where  this  vein  is  extensively  worked,  it  measures  four  to  four  and  a  half 
feet,  including  a  clay  parting  of  three  to  six  inches. 

The  only  place,  further  east,  where  I  had  an  opportunity  to  examine 
it,  is  at  Yellow  creek,  where  it  forms  the  big  vein.  It  is  there  from  six 
to  eight  feet  thick,  including  a  clay  parting,  having  at  its  base  a  shaly 
cannel  coal,  full  of  remains  of  fishes.  At  Yellow  creek  it  has  the  same 
distribution  and  general  appearance  as  at  Peach  Orchard,  and  is  also 
covered  by  a  great  thickness  of  hard  sandstone. 

It  is  mentioned  by  Mr.  J.  P.  Lesley  in  his  manual  under  the  appella- 
tion of  coal  C,  or  Kittanning  bed,  the  first  coal  above  the  buhrstone,  as 
generally  developed  in  the  northern  part  of  the  bituminous  coal  fields  of 
Pennsylvania.  Its  average  thickness  there  is  from  3i  to  4  feet.  Mr. 
Lesley  makes  this  coal  the  great  depository  of  the  cannel  coal  of  Penn- 
sylvania, while  Prof  M.  D.  Rogers  indicates  the  coal  above  it,  viz :  the 
lower  Freeport  coal,  as  the  bed  most  generally  becoming  cannel.  Not 
being  acquainted  with  the  localities  where  these  geologists  took  their 
observations,  I  cannot  decide  the  question  for  Pennsylvania.  But  in  the 
eastern  Kentucky  coal  fields  it  is  our  No.  3  coal  (consequently  a  coal 
higher  than  the  Kittanning)  which  becomes  the  main  repository  of 
^^nnel  coal. 

COAL  3.   PALAEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION. 

From  observations  made  in  former  years  in  Pennsylvania,  I  had  sup- 
posed that  the  plants  of  the  genus  Lepidodendron,  which  appear  to  have 
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had  their  greatest  development  at  the  time  of  the  formation  of  coal  No. 
1  B^  had  gradually  diminished,  and,  eventually,  totally  disappeared ;  so 
that  at  the  epoch  of  the  formation  of  the  Pomeroy  coal  there  was 
scarcely  any  representation  of  this  genus.  As  yet  there  is  no  evidence 
that  this  conclusion  is  erroneous  for  the  Pomeroy  coal,  (No.  4  coal,)  but 
it  is  certain  now  that  species  of  Lepidodendron,  with  their  leaves  and 
cones,  are  found  in  our  No.  3  vein,  which  is  generally  formed  but  a  short 
distance  below  No.  4.  Although  specimens  of  these  species  of  plants 
haye  been  found  in  but  few  of  the  localities  where  the  bed  has  been  ex- 
amined, it  is  sufficient  to  prove  that  this  beautiful  genus  had  not  entirdy 
disappeared  fiom  the  flom  of  the  coal  marshes  when  this  coal  (No.  3) 
was  in  process  of  formation. 

The  shales  covering  our  third  vein  are  generally  yellowish  gray,  or 
blueish,  very  soft,  and  so  fine  in  texture  that  they  are  easily  divided  trans- 
versely with  the  knife.  This  softness  of  texture  is  the  cause  of  the  beautiful 
and  distinct  preservation  of  the  fossil  plants  of  this  coal.  Not  only  have 
the  outlines  of  numerous  fern  leaves  and  stems  been  preserved  in  their 
most  delicate  details,  but  the  substance  of  the  plants  has  been  trans- 
formed into  thin  lamellse  of  coal,  so  that  the  roof  itself  looks  like  a  draw* 
ing  made  on  stone  by  a  skillful  lithographer.  A  singular  phenomenon 
often  remarked,  but  still  unexplained,  is  the  persistence  of  the  coaly 
matter  of  the  fossil  plants  in  remaining  attached  to  the  lower  part  of  the 
roof  shales,  so  that  pieces  detached  from  the  roof  have,  generally,  one 
side  imprinted  with  the  forms  of  the  leaves  only,  while  the  other  preserves 
the  carbonized  v^etable  matter. 

There  have  been  but  few  opportunities  for  a  favorable  study  of  the 
palaeontology  of  this  coal.  In  the  western  coal  fields  it  is  generally 
connected  with  a  calcareous  black  band,  and  its  shales  becoming  bitu- 
minous and  black,  have  preserved  only  the  most  durable  parts  of  the 
fossils.  In  the  eastern  coal  fields  of  Kentucky  this  vein  is  placed  too 
high  in  the  hUls  to  be  easily  worked;  and  though  its  outcrops  are  numer- 
ous enough,  it  has  been  nowhere  extensively  worked,  except,  perhaps,  at 
Stinson  hills,  Greenup  county,  at  Grayson,  Carter  county,  and  at  Had- 
dock's mines,  in  Breathitt  county. 

The  most  abundant  of  the  fossil  remains  at  Stinson's  belong  to 
Didyopteris  ohliquoy  (pi.  1,  fig.  1;)  to  SphenophyUum  Schloiheimiiy  Brgt, 
(pi.  4  fig.  2,)  to  Annularia  fertilise  Stem.^  (pL  4,  fig.  4,)  and  especially  tQ 
47 
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Asteropht/lUtes  tuberculata  /SI,  (pi.  3,  fig.  3 ;)  Neuropteris  fursuta,  and 
Pinnviaria.  On  the  roof  shales  there  are  a  few  specimens  of  Lepido^ 
dendron  degans,  Brgt. ;  the  long  LepidostrohuSj  which  Mr.  Bronguiart 
has  named  Lepidostrobus  ornatissimm^  from  its  great  size;  branches  of 
Pecopteris,  apparently  P.  oveopteridius^  Brgt,  and  Sphenopteris  lati- 
folia.  At  Haddock's  there  is  an  abundance  of  Calamites,  especially 
Calamites  decoraius,  Brgt.,  (pi.  3,  fig.  4,)  which  is  also  found  in  Penn- 
sylvania in  connection  with  the  same  vein,  and  may  belong  to  it  exclu- 
sively. Then  Hymenophyllites  Hildreti^  Lsqx.,  (pi.  2,  fig.  5,)  a  plant 
abundant  also  in  the  shales  of  No.  1  B.  Alethapteris  Serlii,  Brgt,  (pi. 
1,  fig.  3,)  common  at  Zanesville,  Ohio,  in  coal  No.  3,  and  at  Room  run 
mines,  Pennsylvania,  and  Pecopteris  unita,  Bigt,  (pi.  2,  fig.  2,)  probably 
particular  to  this  vein,  or,  perhaps,  ascending  to  the  Pomeroy  coal.  I 
have  seen  in  this  coal  no  traces  of  SigiUaria,  nor  of  fruits  of  any  kind, 
except  the  long  cones  of  the  AsterophyUites  and  Lepidostrobi.  Some 
species,  apparently  new,  were  found  at  Stinson  hill,  but  the  shales  were 
too  soil  to  be  transported.  Moreover,  this  vein  is  not  worked  now ;  the 
tunnels  were  full  of  water,  and  it  was  with  difficulty  that  I  could  detach 
from  the  roof  a  few  pieces  for  a  too  hurried  and  unsatisfactory  exami- 
nation. 

Besides  the  nature  of  the  shales,  the  perfect  preservation  of  the  fossil 
plants,  and  the  predominance  of  the  named  species,  there  is  yet  another 
character  which  may  help  to  identify  this  vein.  It  is  generally  overlaid 
by  a  bed  of  limestone,  separated  from  the  shales  of  the  coal  by  a  space 
of  5  to  20  feet  The  thickness  of  this  limestone,  which  is  somewhat 
more  consistent  than  any  other  limestone  of  the  coal  measures,  varies 
from  one  to  eight  feet  The  nearer  the  limestone  lies  to  the  coal,  the 
more  black,  and  more  bituminous,  the  shales  become.  When  it  comes 
in  contact  with,  or  in  close  superposition  to  the  coal,  as  in  Muhlenburg 
and  Christian  counties,  this  limestone  is  often  replaced  by  a  very  produc- 
tive black  band  iron  ore,  whose  remarkable  color  (an  alternation  of  red, 
or  chocolate,  and  black  stripes)  prevents  its  being  mistaken  for  any  other 
black  band  of  our  coal  fields.  The  limestone  above  this  coal  is  gener- 
ally present  in  the  western  coal  basin,  as  well  as  in  Greenup  county.  It 
caps  the  Stinson  hills ;  it  is  found  at  Catlettsburg,  and  at  the  top  of  some 
of  the  highest  hills,  forming  sometimes  a  bistard,  or  rather  porous  and 
aonxewbat  oherty  limestona    In  the  southeastern  part  of  the  east  coal 
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basin  it  entirely  disappears,  as  well  as  all  other  beds  of  limestone,  and  is 
replaced  by  thick  stmta  of  sandstone,  with  some  iron  ore. 

This  dillerence  in  the  intermediate  strata  renders  the  distance  of  this 
coal  from  No.  2  somewhat  variable.  On  Stiuson  hill  and  at  Grayson, 
where,  as  before  said,  the  thickness  of  the  coal  measures  is  considerably 
reduced,  the  distance  between  these  veins  is  about  85  feet  At  West 
Liberty,  Morgan  county,  (Cox's  vein,)  it  is  110  feet  At  Iladdock's^ 
on  the  Kentucky  river,  No.  2  is  not  formed  (at  least  is  not  visible)  on 
the  same  hills  where  No.  3  is  worked,  and  its  distance  from  No.  1  is  275 
feet  Below  Louisa,  in  Lawrence  county.  No.  2  and  No.  3  coals  are, 
apparently,  100  feet  apart  At  Warfield,  140  feet  At  Paintsville, 
about  the  same  distance.  It  is  unnec^essary  to  state  that  the  distances 
here  indicated,  like  all  others  in  my  Report,  are  approximative;  i.  e.,  as 
accurate  as  a  measurement  with  the  pocket  level  can  make  them. 

In  the  western  coal  basin  of  Kentucky,  along  the  Ohio  river,  this  coal^ 
near  Casey  ville,  is  represented  below  the  Curlew  limestone  by  a  thin  streak 
of  coal.  At  Hawesville  it  is  20  to  30  inches  thick,  and  along  the  south- 
ern edges  of  the  same  basin,  in  Muhlenburg  and  Chiistian  counties,  it 
varies  from  6  to  30  inches,  its  greatest  thickness  being,  probably,  at  Mr. 
Lavkin  Campbelfs,  2  feet  10  inches. 

The  Hiiwesville  upper  coal  has  been  the  subject  of  much  discussion, 
and  its  place  is  still  uncertain.  In  the  fourth  diagram  of  the  first  vol- 
ume of  the  Reports,  it  is  marked  205  feet  above  the  main  coal,  which, 
fiom  palseontologicAl  evidence,  I  consider  as  the  equivalent  of  No.  1 
B.  This  would  be  just  the  place  of  No.  3.  Still,  the  general  characters 
of  the  Hawesville  upper  cotd  are  not  the  same  as  those  usually  indicated 
by  this  vtin.  The  coal  is  bituminous,  much  chaiged  with  pyintes,  like  the 
top  coal  of  the  Riccoon  furnace,  and  is  sep;irated  from  a  9  feet  stratum 
of  fossiliferous  limestone  by  a  brown  ochreous  clay,  i-esembling  that  which 
sometimes  coveis  No.  1  C.  This  brown  clay,  like  the  limestone,  contains 
an  abundance  of  fossil  shells,  espeiaally  Terebratulce  and  Encrini  es,  just 
like  the  Curlew  limestoiie.  The  absence  of  the  intermediate  sandstone^ 
separating  at  o  her  toc:ilities  coal  No.  3  from  the  limestone,  has,  perhaps, 
caused  the  ditleiencein  the  nature  of  the  hhales,  and,  (jonst^queutly,  sub- 
stituted shells  in  the  place  of  plants,  whicrh  i^nnot  exist  where  the  marine 
influence  has  bad  lull  sway.    At  any  rate,  the  upper  coal  at  Hawesville, 
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80  far  as  can  be  judged  from  the  present  observations,  belongs,  in  all 
probability,  to  the  coal  horizon  of  No.  3. 

Here  I  would  take  occasion  to  remark  that  we  cannot  expect  to  be 
able  to  refer  every  one  of  our  coal  beds  to  one  of  the  divisions  indicated 
by  the  distribution  of  the  greatest  number  of  them.  There  are,  without 
doubt,  local  strata  which  cannot  be  referred  to  any  of  the  geological 
horizons  of  our  sections.  At  Mr.  John  Steward's  a  coal,  70  feet  above 
No.  2, 18  inches  thick,  covered  with  gray  metal  and  very  soft  polished 
shales,  cannot  be  referred  either  to  No.  2  or  No.  3,  by  its  palaeontolc^cal 
and  external  characters,  nor  by  its  position.  I  have  not  seen  this  coal 
anywhere,  except  at  the  top  of  a  great  bluflf  of  gray  metal,  near  the 
mouth  of  Whetstone  creek,  a  tributalry  of  Little  ^.Sandy.  It  was  but 
Kttle  exposed  at  either  place.  Some  similar  cases  qjf  peculiar  distribution 
may  be  mentioned  in  the  examination  of  the  counties. 

In  the  eastern  coal  fields  of  Kentucky  No.  3  is  mostly  cannel  coal  of 
good  quality  and  of  workable  thickness.  At  Stinson  hill,  on  the  land 
of  Mt  Savage  furnace,  Greenup  county,  it  has  about  four  feet  of  coal, 
distiibuted  as  follows : 


Gray  yellowish  shales,  with  plants 

BitQDiinous  coal,  with  odo  inch  clay  parting, 
filack  bituminous  slates,  (bastard cannel)... 
Cannel  coal 


Feet.       Inches. 


6 
S 


On  the  top  of  the  hills  above  Grayson  it  has,  under  a  bed  of  the  same 
shales,  with  the  plants : 


Feet. 

Inches. 

Bituminous  coal -. . « ..... . 

8 

Bastard  cannel  coal . . ... . 

4 

Cannel  coal ....       . . 

1 

6 

At  Haddock's  mines,  on  the  Kentucky  river,  Breathitt  county,  itis 
yellow  or  blue  soft  shales  are  covered  by  sandstone,  and  underlaid  by 


Feet 


Bhaly  or  brash  coal . 

Bituminous  coal  . 

Cannel  coal,  (no  parting)^. 


Inches. 


4 
3 
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This  coal  is  the  finest  grained  cannel  of  Kentucky.  To  this  No.  3 
I  refer  also  a  vein  of  cojil,  opened  at  Raccoon  furnace,  300  feet  above 
the  creek,  and  about  260  feet  above  No.  1  B.  From  measurement,  it  is 
thus  at  the  very  place  which  No.  3  should  occupy.  But,  although  the 
shales  which  cover  it  are  soft,  and  of  the  same  color  as  those  of  coal  3, 
I  could  find  in  them  no  traces  of  fossil  plants,  and,  therefore,  could  not 
identify  it  from  palseontological  data.  Its  identity,  nevertheless,  is  ren- 
dered more  probable  from  the  pres^ce  of  a  ferruginous  limestone  placed 
at  a  short  distance  above  it.  It  is  probably  the  equivalent  of  the  Cur- 
lew limestone  of  the  west,  and  of  the  Stinson  limestone  of  Greenup 
county.  On  Stinson  hill,  the  equivalent  of  the  cannel  coal,  opened  near 
the  tunnel,  is  bituminous,  and  has  also  the  yellow  soft  shales,  apparently 
without  fossils.  The  coal  at  Raccoon  furnace  is  bituminous,  and  sepa- 
rated into  two  members  by  a  parting  of  gray,  soft,  brittle^  easily  decom- 
posed clay. 

It  is  certain  that,  even  in  close  proximity,  the  nature  of  the  coal,  as 
cannel  or  bituminous,  cannot  be  a  guide  for  identification.  We  have 
already  seen  the  Stinson  cannel  coal  becoming  bituminous  at  a  short  dis- 
tance. At  Warfield,  coal  No.  2  is  opened  on  three  successive  hills  along 
the  river,  precisely  at  the  same  level.  On  the  middle  hill  half  the  bed 
of  coal  is  cannel ;  on  the  two  others  it  is  entirely  bituminous.  At  and 
around  Ironton,  the  same  vein  is  always  bituminous^  except  at  Col.  El. 
Nigh's  vein,  where  it  is  mostly  cannel. 

On  Mr.  John  Steward's  property,  on  Whetstone  creek,  Greenup 
county,  there  is  also  a  coal,  occupying  the  same  horizon  as  No.  3,  and  of 
which  the  shales  are  ydlowish,  soft,  and  without  fossils.  It  is  130  feet 
from  No.  2,  appears  in  two  members,  and  is  said  to  be  cannel.  I  could 
see  nothing  of  this  bed  except  the  yellow  shales,  and  very  small  pieces 
of  that.  Above  this  vein,  separated  from  it  by  10  to  15  feet  of  shaly  sand- 
stone, or  shales,  the  Mahoning  Sandstone  sets  in  and  caps  the  hills,  in  a 
thick,  hard,  conglomeratic  stratum.  As  from  the  double  stains,  this  co^ 
appeal's  in  two  beds;  it  might  be  possible  that  coal  3d  and  coal  4th  are 
here  in  near  proximity ;  but  no  trace  of  limestone  is  to  be  seen  above 
it,  and  our  coal  3d  is  sometimes  separated  in  two  beds,  like  this  one. 
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COAL  4.    PALAEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  CHARACTERS 

AND  DISTRIBUTION. 

The  characterisiic  plants  of  the  roof  shales  of  this  vein  are  especially 
small  species  of  ferns.  Among  the  NeuropteriSy  it  has  N.  fiexuosaj 
Brgt,  in  the  greatest  abundance ;  N.  Loschii^  Brgt. ;  N.  dentata^  Lsqx.; 
N.  heterophyUa^  Brgt,  and  the  remarkable  Cydopteris  fimbriaia^  Lsqx., 
a  beafiliful,  large,  nearly  round,  fringed  leaf  of  fern.  The  genus  Sphe- 
nopieris  is  represented  by  Sphenopteris  Gravenhorstii^  Brgt. ;  S.  Duhuis- 
soniSj  Brgt. ;  S.  abbreviaiaj  Lsqx. ;  8.  intermedia^  Lsqx. ;  and  S,  plicatoy 
Lsqx. ;  all  species  rarely  found,  and  seen  only  in  the  anthracite  basins 
of  Pennsylvania.  This  vein  has  all  the  representatives  of  a  peculiar 
genus,  {Schix'opteris  of  the  authors,)  published  in  the  fin.il  Report  of 
Pennsylvania  Survey,  under  the  name  of  PaJiyphyllum^  Lstjx.*  The 
plants  of  this  genus  are  thick,  with  leaves  irngularly  divided,  sometimes 
quite  smooth,  sometimes  covered  with  hair.  This  vein.  No.  4,  bis  scarcely 
any  Alethopteris,  but  the  greatest  abundance  of  Pecopteris,  viz :  Pecop- 
tens  polymorpha^  Brght;  P.  noiata,  Lsqx.;  P.  oreopteridis^  Big'.; 
(this  last  found  also  with  No.  3  ;)  P.  pusilla^  Lsqx.,  especially  P.  arbor- 
escem,  Brgt,  {pi.  2,/y.  1 ;)  P,  cyathwoj  BrgL,  (perhaps  a  variety  of  the 
former;)  and  P.  arguta^  Brgt.,  (pi.  2,  fig.  3.)  These  last  three  species 
appear  to  be  the  true  characteristic  plants  of  this  vein,  and  not  found 
elsewhere.  It  also,  like  the  former  coal,  contains  a  gieat  abundance  of 
AsierophylliteSj  Sphenophyllum,  and  their  fiuits,  with  Pinmdaria^  appa- 
rently a  kind  of  root,  dividing  itself  in  innumerable  threads,  like  branches. 
It  covers  sometimes,  by  itself  alone,  great  surfaces  of  the  roof  of  the 
mines.  This  vein  does  not  appear  to  have  any  remains  of  Lepidoden- 
dron  in  its  shales,  at  least  none  has  been  found  till  now.  But  it  has  still 
some  Sigillaria,  especially  those  of  the  section  of  the  Leiodennay  which 
are  not  marked  with  longitudinal  furrows:  Sigillaria  smlpta,  Lsqx.; 
S.  ohliqua,  Brgt. ;  S.  fissay  Lsqx.,  and  some  Calamites ;  C.  crudatuSy 
Brgt. ;  C.  ramosuSy  Brgt.,  which,  perhaps,  belong  to  the  same  species,  and 
exclusively  to  this  coal.  Thus,  this  vein  is  well  marked  in  its  peculiar 
flora  by  the  abundance  of  small  ferns,  and  the  deficiency  of  large  trees, 

of  stems  of  LepidodendroUy  and  of  fruits.     It  has,  like  No.  1  B,  Flabd- 
laria  in  abundance. 

In  his  excellent  Report  on  the  Geology  of  Ohio,  Dr.  Ilildreth,  of 

*  Fomil  flora»  of  the  final  Report  of  tho  PeoiisylTaiiia  G julcgical  State  Surrejr,  toI.  Hi  p. 

an,  pi.  8. 
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Mar  e'  ta,  has  thus  briefly  characterized  this  flora :  "  In  the  shales  twenty 
species  of  pkmtSy  Eqmsetacece^  Filices  numerow^  Lycopodiacece  rareP 
The  Calamltes  belong  to  the  Uquiseiacece,  the  Lepidodendra  to  Lyco- 
podiacece; the  Filices  are  the  ferns. 

Lithologically,  this  vein,  No.  4  is  easily  distinguished  from  No.  3  by 
the  hard,  micaceous  texture  of  its  gray  i^ales,  and  by  its  position  at  the 
base  of  a  gresit,  hard,  mostly  conglouiemtic  sandstone,  20  to  100  feet 
thick,  which  overlays  it  sometimes  without  the  intermediate  shales  and 
plants.  In  this  case  coal  4  resembles  C.  1  A;  the  more  so  as  the 
Mahoning  Sandstone,  like  the  sandstone  above  1  A,  contains  large  pieces 
of  fossil  woods.  But  there  is  a  great  diilerence  in  the  consistence  and 
thickness  of  the  sandstones.  Moreover,  the  fossil  remains  of  the  Maho- 
ning Sandstone  are  not  merely  prints,  but  pieces  of  wood  ti*ansformed 
into  charcoal,  or  silicifled  trunks,  belonging,  a  few  of  them,  to  Calamr 
iteSj  and  mostly  to  Sigillaria  and  Psaronius^  or  fern  trees. 

Among  thousands  of  specimens  examined  in  Ohio,  Athens  county,  I 
have  not  found  a  single  Lepidodendron.  This  Mahoning  Sandstone, 
often  a  conglomeratic  or  pebbly  sandstone  in  its  upper  part,  attains  a 
gr&it  development  near  Pomeroy,  Ohio,  where  it  measures  more  than 
1 00  feet.  In  the  S.  E.  part  of  the  eastern  coal  fields  of  Kentucky,  viz : 
at  Warfield,  its  thickness  is  200  feet  It  does  not  appear  to  thin  much 
toward  the  west,  since  in  the  western  basin,  in  Muhlenburg  county,  it  is 
75  feet  thick,  and  even  more. 

The  coal  of  this  4th  vein  is  of  excellent  quality;  indeed,  for  domestic 
use  and  generation  of  steam,  it  is  one  of  the  best  of  the  coal  measures. 
It  and  the  best  Pittsburg  coal  are  the  only  coals,  I  believe,  of  which  the 
coke  has  been  used  in  the  west  for  smelting  iron  in  place  of  charcoal 
The  old  Pennsylvania  furnace,  in  Muhlenburg  county,  used  it  profitably 
for  a  long  tima  The  vein  is  generally  compact,  sometimes  divided  in 
two  by  a  thick  shale  parting,  and  its  average  thickness  is  from  3  to  5 
feet.  Near  Pomeroy,  Ohio,  it  is  6  feet  thick.  In  the  southern  part  of 
the  western  coal  basin  of  Kentucky,  where  it  has  been  opened  in  many 
places  and  considerably  worked,  it  is  generally  3  to  3i  feet.  At  G. 
Terry's,  near  the  county  line  of  Hopkins  and  Christian  counties,  the 
coal  is  4i  feet  thick,  &c. 

The  disbince  of  this  vein  from  Na  3  is  short  and  not  very  variable. 
Under  the  Waugham  coal  No.  3  is  found  25,  at  the  most  30,  feet  lowtr 
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in  the  creek.  In  the  vicinity  of  the  old  Pennsylvania  furnace  there  is 
genemlly  25  feet  of  measures  between  both  veins.  In  Greenup  county 
coal  No.  4  has  not  been  seen ;  its  place  is  marked  by  black  shales,  placed 
above  the  limestone.  At  Ironton,  opposite  Amanda  furnace,  where  the 
section  is  easily  followed  on  the  same  hill,  its  place  is  still  occupied  by 
shales,  and  coal  No.  3  is  30  to  40  feat  below  the  base  of  the  pebbly 
Mahoning  Sandstona  In  Lawi^ence,  Johnson,  and  Floyd,  the  place  of 
this  coal  is  gpt  positively  ascertained.  It  is  too  high  in  the  hills ;  and, 
though  some  outcrops  have  been  seen,  which,  by  position,  might  be 
refened  to  it,  it  was  not  possible  to  have  any  of  them  either  opened  or 
exposed,  to  satis&ctorily  study  the  characters  of  the  shales.  In  the 
anthracite  coal  fields  of  Pennsylvania  this  vein,  like  the  former,  is  gen- 
erally well  developed,  distinctly  marked  by  the  fossils  of  the  shales.  It 
furnishes  to  the  trade  the  kind  of  mineral  coal  named  red  ash^  firom  the 
color  of  its  ashes. 

THIRD  DIVISION.    COAL  MEASURES  BETWEEN  THE  MAHONING  AND  ANVIL 

ROCK  SANDSTONES. 

« 

While  between  the  conglomerate  and  the  Anvil  Rock  Sandstones  the 
characters  of  each  vein  of  coal  are  taken  especially  from  the  fossil  plants 
preserved  in  the  shales,  in  this  higher  division  of  the  coid  measures  we 
cannot  find  in  Kentucky  any  reliable  guide  in  the  vegetable  kingdom, 
at  least  fi^om  the  distribution  of  peculiar  species. 

Generally,  the  plants  found  in  connection  with  the  coal  strata  of  this 
division  are  nmch  broken,  or  rather  obliterated,  mostly  replaced  by 
marine  shells,  or  even  intermixed  with  them.  This  shows  a  predominance 
of  marine  influence  in  the  formation  of  the  shales.  Either  the  water  cov- 
ering the  coal  marshes,  after  the  formation  of  the  combustible  matter, 
became  too  deep  to  permit  the  continuation  of  an  abundant  vegetation 
on  their  surface,  or  the  remains  of  thef  plants  have  been  too  much  decom- 
posed in  the  water,  and  hence  obliterated  in  the  shales.  It  is,  nevertheless, 
evident  that  the  same  vegetation,  which  caused  the  formation  of  the  coal 
strata  of  the  former  division,  had  the  same  action  in  the  formation  of 
the  coal  beds  of  this  section.  Some  roof  shales,  like  those  of  our  coal  No. 
9,  contain  well  preserved  remains  of  PecopteriSj  Sigillaria^  and  CalamiteSj 
with  numerous  remains  of  shells.  In  the  sandstone  strata  of  this  divi- 
sion, also,  are  imbedded  remains  of  broken  plants,  pieces  of  wood,  trunks 
of  trees,  all  belonging  to  the  same  genera  of  plants  as  those  of  the  former 
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section.  These  vegetable  fragments  in  the  sandstone  are  generally 
thrown  into  confusion,  or  without  any  apparent  order,  either  of  direction 
or  of  stratification.  It  shows  that  they  have  been  earned  and  trans- 
ported by  waves,  or  currents,  and  irregularly  deposited  on  shores.  But 
the  nature  itself  of  the  shales,  and  the  shells  and  the  plants  which,  they 
contain,  is  evidence  that  these  shales  have  been  deposited,  like  those  of 
the  former  division,  in  a  quiet  and  shallow  body  of  water. 

In  the  eastern  coal  fields  of  Kentucky,  the  upper  division  of  the  coal 
measures  has  been  entirely  washed  away,  and  no  trace  of  it  left.  On  the 
contrary,  in  the  western  coal  basin,  the  true  coal-bearing  formations  the 
most  easily  attainable,  and  those  which  contain  the  best  and  thickest  coal 
strata,  have  their  place  above  the  Mahoning  Sandstone.  This  part  of 
our  examination,  therefore,  is  exclusively  confined  to  the  western  coal 
basin. 

Though  the  first  geological  reconnoissance  made  in  the  western  coal 
basin  was  too  short  and  hurried,  it,  nevertheless,  afforded  important 
results,  since  a  more  careful  revision  of  most  of  the  localities  previously 
examined,  has  not  changed  my  views  about  the  general  characters  of  the 
veins  of  coal  and  their  distribution.  It  has  not,  therefore,  caused  any 
modification  in  the  determination  of  the  coal  strata,  or  in  the  place 
assigned  to  them  in  my  Report  and  that  of  Mr.  C.  T.  Cox.  But  sinae  a 
greater  number  of  coal  banks  have  been  examined,  and  their  peculiar 
appearance  compared  at  many  places,  it  will  be  necessary  to  make  now 
a  shprt  review  of  their  general  characters,  to  mention  additional  facts  which 
have  been  ascertained  by  the  examination  of  the  new  localities. 

Coal  t>tk  This  had  not  been  seen  in  the  first  tour  of  exploration.  It 
is  characterized  by  a  thick  bed  of  black,  polished,  hard  shales,  sometimes 
a  little  micaceous,  splitting  horizontally  in  large  slabs,  entirely  barren  of 
any  traces  of  fossil  remains,  either  animal  or  vegetable.  This  coal  is 
locally  of  good  workable  thickness.  On  Richland  creek,  Hopkins 
county,  it  is  5  feet,  and  its  roof  of  black  slates  12  feet  thick.  In  the 
upper  part  of  the  bank  the  shales  are  somewhat  whitish,  spotted  like 
those  of  No.  9 ;  but  they  have  no  trace  of  fossils.  At  Mr.  Robertson's 
bank,  near  Greenville,  Muhlenburg  county,  the  coal  is  18  inches  thick, 
underlaid  by  18  inches  of  brash  coal,  and  covered  by  6  feet  of  black 
slates.  The  thickness  of  the  bed  of  Richland  creek  is  given  as  it 
appears  in  the  outcrop.  Perhaps  it  is  somewhat  overrated,  for  generally 
48 
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in  Hopkins  county  this  vein  is  no  more  than  2  to  3  feet  thick.  At 
Mulford's,  and  along  the  Ohio  river,  it  is  reported  4  feet,  and  known  as 
the  Four-foot  coal. 

Though  this  coal  belongs  to  what  has  been  generally  called  the  barren 
measures,  of  the  Pennsylvania  Report,  it  is  found  of  workable  thickness 
in  Ohio,  and  even  in  Pennsylvania.  Dr.  Hildreth  has  reported  it  as 
being  4  feet  thick,  and  120  feet  above  No.  4.  He  calls  it  appropriately 
the  limestone  coal ;  for  it  is  generally  covered  by  a  stratum  of  this  mate- 
rial. In  Pennsylvania  this  vein  is  marked  by  Mr.  J.  P.  Lesley  as  coal 
G,  one  foot  thick,  placed  below  a  limestone,  at  125  feet  from  No.  4.  And 
in  the  final  report  of  the  Survey  of  Pennsylvania,  vol.  2,  p.  656,  it  is 
reported  as  placed  below  calcareous  shales,  *at  about  the  same  distance 
(125  feet)  from  the  Pomeroy  coal.  In  western  Kentucky  the  dis- 
tance of  this  coal  from  No.  4  varies  according  to  the  thickness  of  the 
Mahoning  Sandstone.     It  averages  100  feet 

Coal  &lh.  The  characters  reported,  vol.  3,  p.  537,  are,  apparently, 
constant.  This  vein,  like  the  former,  is  locally  formed  and  of  variable 
thickness.  At  Mr.  E.  L.  Johnes',  near  the  old  Buttermilk  road,  Hop- 
kins county,  it  is  4  feet  thick,  and  the  coal  is  of  fine  appearance  and  of 
very  good  quality.  It  is  hardly  as  thick  elsewhere  At  Greenville, 
Muhlenburg  county,  it  lies  just  at  the  top  of  the  great  limestone  and 
70  feet  above  No.  5.  In  the  Airdrie  shaft,  on  Green  river,  it  is  placed 
at  the  same  distance,  and  is  also  a  thin  coal.  In  Union  county  it  has 
been  seen  only  at  Mulford's.  Except  what  has  been  reported,  p.  538 
of  the  3d  volume  of  this  Survey,  I  have  no  data  by  which  I  could  as- 
certain its  position  in  Pennsylvania  and  Ohio. 

Coed  7  th.  I  formerly  referred  to  this  number  the  following  vein  No.  8. 
Our  coal  7th  is  the  Well  coal  of  Mulford's  shaft.  It  has  peculiar  charac- 
ters distinct  enough  from  those  of  No.  8.  I  had  an  opportunity  of 
seeing  it  partially  opened  at  Curlew,  Union  county,  the  last  time  I  visited 
the  mines.  At  this  place  the  coal  is  about  2  feet  thick,  overlaid  by  very 
black,  soft,  polished  shales,  resembling  those  of  No.  5,  with  the  exception 
that  they  do  not  split  in  large  slabs,  but  in  small  pieces,  and  that  they 
contain  teeth  and  scales  of  fishes.  The  teeth  are  very  small,  scarcely 
an  eighth  of  an  inch  long.  There  may  be  other  fossil  remains  in  the 
shales,  but  I  did  not  find  any.  The  most  reliable  and  evident  character 
is  the  gieat  abundance  of  pel)bles  of  carbonate  of  iron  in  the  shales  over- 
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laying  the  black  slates.     This  vein  never  was  seen  of  any  great  thickness^ 
so  far  as  I  know. 

To  this  7  th  coal  may  be  probably  referred  a  bed,  13  inches  thick, 
crossed  in  digging  a  well  on  the  property  of  Mr.  I.  Short,  at  Greenville, 
Muhlenburg  county.  It  was  reached  at  25  feet  from  the  surface.  A 
short  distance  above  this  coal  the  shales,  from  the  statement  of  Mr. 
Short,  contained  fine  specimens  of  fern  leaves.  Unhappily  none  of  the 
specimens  could  be  found  and  examined.  In  the  blue  shales  of  the  bar- 
ren coal  measures,  near  Athens,  as  also  in  the  red  shales  of  the  Grotto 
of  Flowers,  near  Marietta,  there  is  an  abundance  of  leaves  of  a  peculiar 
species  of  fern — Asplenites  rubra,  Lsqx. — which  is,  perhaps,  identical 
with  the  plant  found  at  Mr.  Short's.  This  would  be  the  more  remark- 
able, as,  at  both  places,  the  shales  contain  carbonate  of  iron  and  traces 
of  coal.  Thus  the  identity  of  the  plants  would  show  the  place  of  our 
coal  8th  in  the  barren  measures,  where  it  has  not  been  formed.  From 
stratigraphical  observations  the  place  occupied  by  those  fern-bearing 
shales  in  the  '^barren  measures ^^  of  Ohio,  would  correspond  with  the 
place  of  the  Well  coal.  The  Isinglass  Lick  coal,  of  Hopkins  county, 
reported  vol.  2,  p.  326,  has  also  the  characters  of  this  vein,  and  evidently 
is  its  equivalent 

If  any  part  of  the  space  comprised  between  coals  No.  5th  and  9th, 
properly  deserves  in  Kentucky  the  name  of  barren  coal  measures,  it  is 
the  250  feet,  including  the  above  named  6th  and  7th  coals,  which,  not 
being  persistent^  are  not  altogether  reliable  beds,  and  have  been  but  little 
worked  anyivhere.  The  characters  of  their  shales  are  still  somewhat 
obscure,  and  not  perfectly  reliable,  and  require  to  be  verified  by  further 
comparisons. 

Coal  Sth.  The  appearance  of  this  vein  is  so  attractive,  although  falla- 
cious, that  it  has  been  opened  for  examination  at  a  great  number  of  its 
outcrops.  It  is  unproperly  called  the  Black-band^  of  Hopkins  county, 
and  is  a  compound  of  black,  heavy,  compact  limestone,  resembling  a  fine 
iron  black  band,  and  of  black,  hard,  compact,  bituminous  slates,  resem- 
bling cannel  coal.  Its  palaeontology  is  mostly  remains  of  animals. 
It  has,  among  many  species  of  large  shells,  an  extraordinary  quantity  of 
a  very  small  species,  scarcely  visible  to  the  naked  eye,  and  which  is  strewn 
over  the  shales  like  innumerable  grains  of  sand.  It  also  contains  abund- 
ant remains  of  fishes,  especially  the  double  teeth,  mentioned  with  coal 
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No.  12,  vol.  3,  p.  548.  Two  species  of  plants  were  found  in  the  shales 
of  this  coal,  both  apparently  of  marine  origin.  The  one,  CalamUes  gror 
cilis,  Lsqx.,  (pi.  3,  fig.  5,)  a  long,  narrow  CalamitcSj  a  quarter  of  an  inch 
in  thickness,  bearing  obscure  sheets,  like  the  Horsetcdl,  {JSqtdseium^)  and 
thus,  if  the  appearance  is  not  fallacious,  a  true  JEquisetites.  I  only  found 
one  specimen  of  this  plant.  The  other,  a  long  blade,  or  leaf^  enlarging 
toward  the  top,  and  resembling  a  Flabdlaria  without  the  striae  or  longi- 
tudinal grooves.    Both  are  undistinctly  marked  on  the  black  shales. 

The  coal  of  this  vein  is  thin.  Indeed,  it  can  be  called  a  barren  v^n, 
since  the  black  shales,  though  very  bituminous,  and  sometimes  inflamma- 
ble, do  not  consume  like  coal.  In  a  few  openings  the  coal  has  been  found 
to  be  one  to  one  and  a  half  foot  thick,  but  no  more.  The  following  sec- 
tion illustrates  the  most  general  distribution  of  this  vein.  It  is  taken  at 
the  Black-band,  of  Michel's  heirs,  Hopkins  county,  near  Mr.  A.  Towns' 
property : 


Inches. 


Shales  and  sandstone,  corered  vpa.ce 

Black  slates,  spotted  and  splitting 

Soft  crumbling  shales,  with  shells 

Hard  bituminous  cannel  slates 

Black  heavy  limestone,  (black -band) 

Gray,  hard  fire  clay,  with  boulders  of  sulphate  of  lime 
Yellow  ferruginous  clay,  with  boulders  of  limestone 
Dark,  gray,  hard  fire  c 


lay 


The  black  limestone  and  the  hard  bituminous  slates  vary  in  thickness 
from  a  few  inches  to  two  feet,  yet  preserving  their  color  and  appearanca 

The  distance  of  this  No.  8th  from  No.  7  th  is  not  known  to  me  in  a 
positive  manner,  as  No.  8th  was  not  seen  in  the  area  occupied  by  this 
vein;  but  it  is  generally  from  20  to  25  feet  from  No.  9th. 

Its  distribution  is  limited  to  the  southwestern  part  of  Hopkins  county, 
where  it  occupies  a  basin  traversed  by  the  Henderson  and  Nashville  rail- 
road. It  is  mostly  seen  on  the  waters  of  Richland,  Steward,  and  Clear 
creeks,  and  their  branches.  It  extends,  probably,  in  a  narrow  spur  in 
Muhlenburg  county,  where  it  crops  out  at  Mr.  E.  R.  Veirs',  two  miles 
north  of  Greenville. 

Cod  9th.  This  fine  bed  of  coal  has  been  examined  in  a  number  of 
openings,  and  its  characters  closely  compared,  without  eliciting  any  change 
from  the  description  given  in  the  former  R^)ort,  pp.  541-2.     Neverthe- 
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less  it  must  be  remarked,  firsts  that  the  shales  bearing  fossils  contain  well 
preserved  bninches  of  ferns,  (especially  Pecopteris  Miltoniy  Brgt.,)  and 
of  trees,  (especially  Sigillaria^)  together  with  specimens  of  shells,  (espe- 
cially Avicida  rectelaieraria^  Cox,  and  Prodnctus  muricattis^  sometimes 
all  together,  plants  and  shells  on  the  same  piece  of  shale ;  secondly,  that 
the  fossil  shells  and  the  remains  of  fishes  are  sometimes  rare  in  the  shales, 
and  that  they  must  be  looked  for  carefully.  The  peculiar  hardness  of 
its  fire  clay  and  its  striped  dark  color  is  a  persistent  character. 

The  distribution  of  this  vein  in  Pennsylvania  is  now  ascertained,  though 
its  place  is  not  marked  in  Lesley's  manual  of  coal,  and  it  has  not 
been  mentioned  in  Ohio.  It  was  first  identified  by  its  palseontological 
characters  at  the  base  of  the  great  cut,  near  the  tunnel,  about  two  miles  east 
of  Greensburg,  Pennsylvania,  witli  its  hard  fii*e  clay  and  about  18  inches  of 
coal.  It  is  there  covered  with  black  shales  of  the  same  character  as  in 
western  Kentucky.  And,  recently,  my  excellent  friend.  Prof.  W.  D. 
Moore,  of  Oxford  College,  Miss.,  bdng  on  a  tour  of  exploration  around 
Pittsburg,  collected  and  forwarded  to  me,  for  examination,  a  box  of 
specimens  of  shales  covered  with  Avicula  reddararia  and  Pecopteria 
Miltoni.  These  shales,  from  the  observation  of  the  learned  Proiessor, 
overlay  a  bed  of  coal  1  foot  thick,  exposed  close  to  the  track  of  the 
Allegheny  Valley  railroad,  fifteen  miles  above  Pittsburg.  From  the 
nature  of  the  shales  and  the  species  of  fossils  which  they  contain,  this 
vein  is  evidently  identical  with  our  No.  9. 

In  the  final  Report  of  the  State  Geological  Survey  of  Pennsylvania, 
the  only  coal  which,  by  position,  may  be  referred  to  No.  9,  is  the  Elk 
Lick  creek  coal,  marked  about  60  feet  lower  than  the  Pittsburg  coal. 
It  varies  in  thickness,  from  one  foot  at  Elk  Lick  creek  to  three  feet  at 
Ligonier. 

In  Kentucky  the  thickness  of  this  vein  does  not  vary  much.  It 
averages  5  feet  of  good  bituminous  coal,  scarcely,  if  ever,  cannel  coal, 
generally  >vithout  a  clay  or  shale  parting.  It  is  the  most  extensively 
worked  bed  of  the  western  coal  basin,  and  its  coal  is  of  excellent  qual- 
ity.    Its  distance  from  No.  11  varies  fi:om  60  to  100  feet. 

Krom  a  note  received  from  Mr.  Patterson,  director  of  the  Airdrie 
iron  furnace  and  coal  mines,  it  appears  that,  in  the  shaft  at  that  plac^ 
coal  No.  9  is  underlaid  by  a  bank  of  gray,  hard,  compact  limestone,  3i  feet 
thick,  abundantly  fossiliferous.    It  is  separated  from  the  coal  by  only  3 
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feet  of  clay  and  shales.  This  limestone  cannot  be  supposed  to  be  the 
equivalent  of  the  &lse  black  band  of  Hopkins  county.  It  is  quite  dif- 
ferent in  texture^  color,  fossils,  &c.  It  is  remarkable  that  no  limestone 
h;is  been  observed  before  on  the  same  geological  horizon,  and  that  the 
Airdrie  shaft  section  has  already  been  twice  reported,  on  apparently 
good  authority,  without  this  lunestone  being  mentioned. 

Cod  10/A.  This  vein  has  been  only  seen  on  the  hill  at  Mulford's 
coal  mines  company,  with  the  same  characters  as  tiiose  indicated,  vol  8, 
p.  544.  It  is^  probably,  a  separated  member  of  No.  11.  It  has  not 
been  seen  in  Hopkins  county,  although  the  space  between  No.  9  and  No. 
11  is  often  exposed  for  exploration.  At  Airdrie,  and  along  Green  river, 
the  shafts  and  numerous  borings  between  No.  1 1  and  No.  9  have  not 
found  it  anywhere.  It  would  thus  appear  to  be  developed  only  along 
the  Ohio  river,  in  the  vicinity  of  Shawneetown  and  Mulford's. 

Cods  Wih  and  12th.  Like  No.  9th,  they  have  been  examined  at 
many  new  openings,  and  appear  to  preserve  exactly  the  characters 
formerly  reported.  The  vein  No.  12th  is  so  often  in  such  close  prox- 
imity to,  or  in  connection  with  No.  11th,  that  it  may  be  regarded  as  one  of 
its  members.  Both  these  beds  of  coal  stand  in  nearly  the  same  relation 
as  the  three  divisions  of  our  coal  No.  1. 

The  extension  of  these  veins  is  finely  exemplified  near  Clark's  mill. 
Pond  river,  on  the  limits  of  Muhlenburg  and  Hopkins  counties.  The 
section  of  the  cliffs,  as  reported  in  the  first  volume  of  the  Survey,  page 
18G,is: 

Feet. 

Covered  space,  shales  and  clay  iron  stone . 6  to  10 

Coal,  (No.  12,)  bituminous 2 

Yellow,  somewhat  coarse  shales 10 

Limestone 2 

Coal,  with  clay  parting 5 

Thus  both  veins,  11th  and  12  th,  are  here  separated  by  12  feet  of 
measures,  of  which  two  feet  are  limestone.  Since  the  above  section  was 
made,  the  coal  has  been  entered  by  a  tunnel,  cutting  through  both  beds 
of  coal  and  the  intermediate  strata.  Only  14  feet  from  the  entiy,  within 
the  tunnel,  the  appearance  of  the  measures  is  already  totally  changed. 
The  limestone,  which,  firom  the  outside,  looks  like  a  continuous  bank,  has 
entirely  disappeared ;  first  thinning,  then  changing  into  a  yellow  ferrugi- 
nous clay,  soon  lost  with  the  shales.  Now,  at  the  place  mentioned,  14 
feet  from  the  entry,  the  fire  clay  of  No.  12  th  has  become  the  roof  of  No. 
11th,  and  the  distance  between  the  base  §f  No.  12  goal  and  the  top  of 
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No.  11th  is  only  two  feet  Somewhat  further,  both  coals  appear  united, 
only  separated  by  six  inches  of  black  shale  pailing,  containing  the  fossils 
of  No.  11th,  and  the  bed  is  7  feet  thick.  The  limestone  which  covers 
the  entry  has  an  hoiizontal  breadth  of  but  7  feet  3  inches. 

Such  divisions  in  the  veins  No.  11th  and  12th  have  given  rise  to  a 
great  deal  of  discussion  among  the  geologists ;  some  being  led  to  the 
conclusion  that  several  strata  of  coal  do  exist,  where  really  but  one  is 
found.  It  is,  therefore,  important  to  follow  those  changes  in  good  authen- 
ticated sections.     On  this  matter  none  are  more  instructive  than  the 

« 

borings  carefully  recorded  by  Mr.  Achison,  and  made  at  and  around 
Uniontown,  Union  county,  in  searching  for  a  thick  bed  of  No.  11  coal. 
At  the  first  boring,  mouth  of  first  branch  of  Dry  Fork  of  Highland, 
the  Anvil  Rock  Sandstone  is  in  three  members  53  feet  thick,  and  at  its 
base,  111  feet  firom  tiie  surface^  a  three  inch  coal  is  found  running  into 
it.     From  this  down  for  60  feet  the  section  is : 


Feet. 


Hard  green  sandstone 

Coal 

Pire  clay 

Hard  gray  sandstone,  slaty  sandstone,  and  shales 

Coal  No.  12th. ._ 

Brown  slate 

Limestone,  in  three  beds 

Slates 

Sandstone , 

Coal  No.  nth - 


Inches. 


2 

1 

10 

m  «»^  »  m  ««•  M 

6 

22 

3 

3 

3 

I 

10 

15 

10 

7 

2 

5 

5 

On  Main  and  Second  streets,  in  Uniontown,  the  base  of  the  Anvil  Rock 
Sandstone  (18  feet  thick)  is  marked  at  90  feet  firom  the  surface,  and 
overlies  a  coal  20  inches  thick.     The  section  then  continues: 


White  rock,  mixed  with  clay  and  blue  shales. 

Coal  No,  12  at  112  feet  from  surface 

Fire  clay -. . 

Limestone  clay ^ .. 

Hard  white  limestone . 

Blue  shales,  with  limestone . 

Hard  limestone - --. 

Bituminous  shales,  limestone^  and  clay 

Hard  limestone - 

Soft  white,  blue,  and  black  clay 

Coal,  146  feet  from  surface,  No.  11th 


Inches. 


2 
3 
1 
1 

10 
8 
5 


8 
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On  the  other  side  of  the  river,  opposite  Uniontown,  the  base  of  the 
Anvil  Rock  is  at  131  feet  4  inches  from  the  suiiace,  and  there  are  below  : 

Inches. 


4 

6 


Black  shales,  with  a  little  coal,  (No.  I2th; 

Fire  clay 

Gray  limestoie ..... . .. 

Hard  fire  clay. _ « 4  8 

Gray  limestoQc 

Hiir'd  fire  clay,  with  limestone 

Dark  blue  shales,  with  traces  of  coal,  (No.  11th).... 


This  is  just  the  place  of  No.  11th.  The  boring  was  contauued  to  168 
feet,  through  blue  shale  and  limestone,  without  reaching  any  coal. 

At  the  boring  of  Mr.  Geo.  Payne's,  to  whom  I  owe  the  communication 
of  the  records,  the  place  of  both  No  11th  and  12  th  is  normal.  Under 
the  Anvil  Rock  Sandstone,  (55  feet  thick,)  the  base  of  which  is  at  199 
feet  from  the  surfece,  there  are : 

Inches. 


Blue  shales 

Black  shales,  with  coal  No.  13. 

Dark  gray  Hmestone 

Hard  Timestone  --- 

Black  slates 

Coal  No.  11 — - 


3 

4 
4 


The  distance  between  the  first  three  borings  is  short,  not  more  than 
half  a  mile.  The  boring  of  Mr.  Payne's  was  made  at  his  house,  in  the 
hills,  four  miles  south  of  Uniontown.  In  the  first  boring,  there  is  between 
No.  11th  and  12th  coals  30  feet  of  strata,  of  which  about  16  feet  is 
limestona  On  the  second  boring,  the  same  thickness  of  measures  con- 
tains about  22  feet  limestone.  At  Mr.  Payne's,  the  separation  of  the 
coals  is  about  the  same  as  reported  (vol.  3,  p.  547)  for  the  McNary's 
coal  bank,  and  the  limestone  is  only  four  and  a  half  feet  thick.  Tliese 
diiferences  of  distribution,  if  exposed  to  view  by  outcrops,  and  not 
ascertained  by  borings,  could  not  fail  to  mislead  the  observer  whose 
researches  are  not  directed  by  palseontological  evidence. 

Coal  11th  is  locally  underlaid  by  a  yellow,  dmb-colored  limestone, 
without  or  with  but  few  fossils.  Like  the  other  banks  of  this  kind,  it 
takes,  at  some  places,  a  considerable  development,  and  at  others,  disap- 
pears entirely.     Under  the  Llwellyn's  and  Watson's  mines*  Hopkins 
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county,  it  is  12  feet  thick.  At  Providence  it  is  absent.  At  BaflSJo 
Mt.  its  greatest  thickness  is  apparently  four  feet.  It  does  not*  appear  to 
be  formed  any  where  in  Muhlenburg  county  and  along  Green  river,  but 
is  marked  in  the  HoUoway  boring,  at  Henderson.  Both  the  limestones 
above  and  below  No.  11th  are  locally  replaced  by  limonite  iron  ore,  or  by 
a  kind  of  ochreous  soft  iron  ore,  widely  distributed  in  Hopkins  county, 
where  it  can  be  traced  from  BuflFalo  Mt.  to  Montezuma,  on  the  Trade- 
water  river.  It  is  sometimes  in  beds  of  one  to  three  feet  thick,  and  con- 
tains as  much  as  40  to  45  per  cent,  of  iron. 

Before  concluding  these  general  remarks,  it  is  necessary  to  correct  an 
important  error  of  my  former  Report.  From  comparison  of  fossil  shells 
found  at  the  great  vein  near  the  tunnel  of  the  railroad,  three  miles  east 
of  Greensburg,  Pennsylvania,  with  those  of  our  No.  11th  coal,  the  iden- 
tity of  both  veins  had  been  ascertained.  I  had  also  identified,  in  the  cut 
of  the  railroad  near  the  same  place,  the  fire  clay  of  a  vein  of  coal  70  feet 
lower  than  the  great  vein,  as  being  the  equivalent  of  No.  9  th,  (vol.  8,  p. 
541.)  From  the  position  of  the  big  coal  of  Greensburg,  between  two 
thick  banks  of  limestone,  I  had  supposed  that  it  was  the  coal  of  the  great 
limestone  of  Pennsylvania,  and,  consequently,  admitted  a  lower  coal^ 
viz :  No.  8th,  as  the  equivalent  of  the  Pittsburg  vein.  Now,  from  the 
final  Report  of  the  Geological  Survey  of  Pennsylvania,  which  has  just 
been  published,  it  is  evident  that  the  great  vein  of  Greensburg  is  the 
equivalent  of  the  Pittsburg  coal,  and,  consequently,  that  this  celebrated 
vein  finds,  in  the  western  coal  basin  of  Kentucky,  its  representative  in 
our  Nos.  11th  and  12th  coals.  This  is  truly  remarkable,  and  fills  up  the 
measure  of  analogy  in  the  distribution  of  the  veins  of  coal  on  both  the 
basins  of  Pennsylvania  and  of  western  Kentucky. 

Independent  of  the  fossils  and  other  characters  indicated  above,  the 
identity  of  our  No.  11th  coal  with  the  Pittsburg  may  be  sustained  by 
the  following  considerations : 

1st.  In  Pennsylvania,  the  Pittsburg  coal  is  generally  separated  into 
two  seams,  either  by  a  shaly  parting  or  by  thick  layers  of  shales,  or  even 
by  sandstone.  We  have  seen  our  No.  11th  and  12th  veins  connected, 
or  divided,  in  the  same  manner.  Only  the  separating  member  between 
our  coals  is  generally  a  limestone,  and  the  distance  of  separation  is  some- 
times greater. 

2d.  The  Pittsburg  coal  often  appears  between  two  strata  of  finaestone^ 
49 
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It  is  the  same  with  our  No.  lltb,  which,  in  Hopkins  county,  is  casually 
underlaid  by  3  to  12  feet  of  limestone. 

3d.  The  Report  of  the  Pennsylvania  Survey  says,  (vol.  2,  p.  505 :) 
"  The  characteristic  rock  above  the  Pittsburg  coal  is  a  massive  sandstonej 
irregularly  stratified^  weathering  with  roundish  holes,  30  to  50  feet 
thick''  This  is  just  the  description  of  the  Anvil.Rock  Sandstone  cover- 
ing the  third  division  of  the  Cx)al  measures  of  Kentucky.  I  may  add 
that,  above  the  tunnel  of  Greensburg,  Pennsylvania,  this  sandstone  con- 
tains large  trunks  of  fossil  trees  of  a  new  genu-^,  and  that  in  Indiana, 
Posey  county,  within  the  area  of  the  western  coal  basin.  Dr.  D.  D.  Owen 
has  found  standing  trees  of  the  same  species  in  a  bank  of  shaly  sand- 
stone and  clay,  which,  from  stratigraphical  observations,  he  refers  to  the 
same  horizon  as  the  Anvil  Rock  S:mdstone. 

4th.  The  great  limestone  of  Pennsylvania,  laying  about  100  feet 
above  the  Pittsburg  coal,  is  sometimes  50  to  7  U  leet  thick,  and  has 
below,  or  within  its  members,  a  bed  of  coal,  occasionally  thick  enough  to 
be  workabla  In  Western  Kentucky,  one  hundred  feet  above  No.  12th, 
we  have  a  thin  coal,  No.  13  th,  and  above  it  two  gre^it  banks  of  limestone, 
separated  by  shales.  The  thickness  of  both  banks  vary  from  15  to  30 
feet 

6th.  Another  coal  in  Pennsylvania  shows  itself  200  feet  above  the 
Pittsburg  coal,  and  our  No.  14th  coal,  one  foot  thick,  is  180  feet  above 
No.  12. 

7th.  The  Waynesburg  coal,  in  Pennsylvanui,  300  feet  above  the 
Pittsburg  vein,  is  sometimes  a  workable  bed  of  three  feet.  On  the  con- 
nected section  of  the  Kentucky  measures,  (vol.  3,  p.  19,)  our  No.  15th 
coal  is  marked  2  feet  6  inches,  and  placed  just  31)0  feet  from  No.  12th. 

8th.  Above  the  Waynesburg  coal,  the  Pennsylvania  Report  mention 
about  600  feet  of  measures,  with  three  thin  beds  of  coal;  and' the  same 
connected  section  mentioned  above  marks  in  Kentucky  200  feet  more  of 
upper  measures  above  coal  No.  15th,  with  still  three  thin  beds  of  coal. 
The  comparative  sections  at  the  end  of  this  report  will  further  elucidate 
this  remarkable  coincidence. 

The  detailed  characters  of  the  different  coal  stn\ta  above  the  Anvil 
Rock  Sandstone  in  Western  Kentucky,  would,  probably,  render  more 
evident  the  identity  of  the  measures.  But,  till  now,  there  has  been  no 
opportumty  of  studying  satis&otorily  these  upper  coal  beds,  ^ther  in 
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15  to  ^  feet  L., 
io  two  strata. 


AnTil  Rock  S.  S. 


L.,  1  to  4  feet. 
L.  9  to  10  feet 


L.  1  to  3  feet. 


MiihoniDg  S.  S. 


Curlew  L. 


Congl.  S.  S. 


110  feet. 
I    100  ft     I 


U        L 


60  feet. 


80  feit. 


4'J  feet. 


90  feet. 


75  left. 


L.   50  ft 


140  feet. 


100  feet 


I    10(1  fr.    I 


II 


2>^feetC  15th. 


1  foot  C.  14th. 


6  inches  C.  13th. 


1  to  3  feet  C.  12:h 
5  feet  C.  11th. 

2  feet  C.  10th. 
5  feet  C  9th. 


Thin  C.  Pth,  and 
black  band. 

2>^  feet  C.  7th. 
1  foot  7  C. 


3  feet  C.  6th. 


4  feet  C.  5th. 


4  feet  C.  4th. 
C.  3d. 


2  feet  C.  2d. 

15  inches  C.,1  C  ? 
4  feet  Cm  1  B. 


C.  6  to  20  inches. 


Kentucky  or  in  Pennsylvania. 
In  Ulinois,  near  Shawneelown^ 
there  is,  above  the  Mahoning 
Sandstone,  two  veins  of  coal, 
one  to  two  feet  thick,  in  close 
proximity  to  each  other,  over- 
laid at  some  distance  by  a  thick 
bed  of  limestona  The  shales 
of  the  lower  are  apparently 
gray  metolj  or  a  febily  sand- 
stone blackened  wiih  broken, 
undisceinible  plants, marly  tike 
the  shales  of  No.  6  th ;  the  upper 
coal  is  covered  with  black  slates 
and  limestone  shales,  full  of 
shells  of  peculiixr  species.  As 
these  upper  coals  are  generally 
too  tliin  to  be  worked  with  pro- 
fit, they  are  rarely  opened. 

GENERAL  SECTION,  SHOWING 
DISTRIBUTION  OF  STRATA  IN 
LIVINGSTON,  CRITTENDEN, 
UNION,  PART  OF  HOPKINS.  DA- 
VIESS. HANCOCK,  OHIO,  AND 
BRECKINRIDGE. 

The  general  sections  given 
here  for  reference  exhibit  ap- 
proximately the  place  of  the 
coal  beds  of  each  county!  The 
distance  between  the  v^ns  of 
coal  is  of  course  somewhat  va- 
riable in  each  locality,  at  least 
for  a  few  lieet.  When  they  dif- 
fer much  from  those  marked 
in  the  section,  they  are  men- 
tioned or  given  in  local  sec- 
tions. The  abbreviations,  0. 
fox  ooal|  S.  S.  lor  aaadfttooe^  I^ 


iir  liffiwtaHv  wiU  be(Hu^/ \i^ 


•• 
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LIVINGSTON  COUNTY. 

An  upheaval  of  the  lower  measures  has  separated  in  this  county  a 
Bpur  of  the  western  coal  basin.  Coal  1  B  is  the  only  vein  found  in  this 
Isolated  basin.  It  is  worked  at  Union  mines  3  to  4  feet  thick.  The 
palsBontolo^cal  description  of  this  coal  bank  was  given,  (vol.  3,  p.  531.) 

UNION  COUNTY,  AND  PART  OF  CRITTENDEN. 

Coal  1  B.  He  various  opemngs  of  this  vein  were  lately  re-examined 
along  the  Tradewater  river,  on  the  edges  of  the  measures.  At  Bell's 
mines,  Crittenden  county,  it  is  five  feet  thick.  At  Casey's  mines,  on  the 
west  side  of  Tradewater  river.  Union  county,  five  feet  Above  Casey- 
ville,  near  the  old  distillery,  two  to  three  feet  It  is  of  the  same  thick- 
ness on  the  land  of  the  Kentucky  Coal  Company,  one  mile  and  a  half 
north  of  Caseyville.  This  review  confirms  the  palaeontological  charac- 
ters exposed  in  the  former  Report. 

Anoth^  bed  of  Ooal,  in  the  vicinity  of  Caseyville,  was  mentioned  to  me 
by  Dr.  B.  M.  Long,  as  the  Trapnel  coal  bank,  three  feet  thick  at  the 
entry,  and  supposed  to  be  lower  than  coal  1  B,  fi*om  this  fact :  that  it  is 
underlaid  by  a  single  stratum  of  sandstone  about  40  feet  thick,  at  the 
base  of  which  the  sub-carboniferous  limestone  is  exposed*  I  was  pre- 
vented, by  too  high  water,  from  approaching  this  coal.  But  from  Mr. 
Long's  description,  I  believe  it  to  be  the  equivalent  of  Bell's,  viz :  No. 
IB. 

About  50  feet  above  Bell's  mine,  a  vein  of  coal  two  feet  thick  has 
been  reported  before,  referable,  with  doubt,  to  No.  1  C. 

Coal  2d.  Has  not  been  seen  in  Union  county. 

Cod  Sd.  Is  marked  only  by  a  streak  of  coal,  below  the  Curlew  lime- 
Btone,  near  Curlew  mines. 

Coal  Hh.  Urough  the  kindness  of  Mr.  Wilwerth,  one  of  the  direct- 
ors of  the  Mulford  mines,  I  was  enabled  to  examine  the  vein  named 
Curlew  coal,  of  which  the  geological  horizon  was  still  uncertain  in  the 
former  Report.  Although  this  vein,  partly  opened  under  a  great  bank  of 
coarse,  hard  sandstone,  was  not  accessible  in  its  whole  thickness ;  the 
shales  and  their  characteristic  fossil  plants  showed  conclusively  the  iden- 
tity of  this  coal  with  No.  4th.  The  sandstone  overlaying  this  coal  at 
Curlew  is  about  50  feet  high,  and  has  the  structure  and  the  composition 
of  the  Mahoning  Sandstone.    By  its  own  weight,  it  breaks,  as  at  Pome- 
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roy,  in  immense  blocks,  strewn,  like  picturesque  towers,  along  the  base  of 
the  hills.  The  coal,  of  which  the  upper  part  (18  inches  thick)  only  was 
exposed,  has  a  roof  of  4  to  5  feet  of  gray,  micaceous,  hard  shales,  bear- 
ing the  prints  of  AsterophyUUes^  Pecopteris  arborescensj  Neuropteria 
flexmosa,  and  other  species  fcharacteristic  of  No.  4  th. 

The  examination  of  tiie  Curlew  coal  has  proved  that  the  Geiger's  vein, 
described  vd.  3,  p.  535,  is  its  geological  equivalent,  and  was  rightly 
referred  to  it 

The  Curlew  limestone,  about  20  feet  below  the  coal  at  Curlew,  is  two 
to  three  feet  thick,  full  of  fossil  shells,  especially  Encrinites  and  Tere^ 
bratulce. 

Coals  5th,  (Sthj  7th.  Nothing  more  has  been  observed  in  regard  to 
these  coals  than  what  has  been  already  reported. 

Coal  Sth.  Is  not  formed  in  Union  county. 

Coal  9th,  Nothing  new  was  elicited  by  re-examination  of  the  openings 
of  this  vein. 

Coal  10th,  Has  been  recently  opened  near  Mulford  three  feet  thick, 
rusted  by  oxide  of  iron.  It  has  a  large  proportion  of  sulphuret  of  iron, 
which  causes  it  to  decompose  under  atmospheric  influences.  Its  local 
characters  are  exactly  the  same  as  described  in  the  former  Report. 

Coal  11th,  This  vein  has  been  again  examined. 

1st.  On  the  land  of  the  Curlew  company,  where  it  is  finely  opened,  it 
is  separated  from  the  Anvil  Rock  Sandstone  only  by  six  feet  of  black 
slates,  abundantly  filled  with  the  shells  of  this  coal,  and  a  black  band  six 
inches  thick,  which  indicates  the  place  of  No.  12th.  The  coal  is  two  feet 
and  a  half  thick,  of  fine,  bird-eye  cannel,  and  at  the  bottom  six  inches 
of  bituminous  coal,  separated  by  a  clay  parting. 

2d.  At  Union  town,  in  the  Highland  mines,  where  the  coal  is  worked 
by  a  shall  150  feet  deep,  the  black  roof  slates  are  like  those  of  the 
former  coal,  covered  with  a  great  number  of  the  characteristic  shells. 
The  coal  is  five  to  five  and  a  half  feet  thick,  with  a  parting  of  a  few 
inches.  In  some  part  of  the  mines  it  is  covered  by  six  inches  to  one 
foot  of  cannel.  • 

3d.  One  mile  and  a  half  northwest  of  Morgansfield,  on  Mr.  Thier's 
property,  there  are  two  unopened  outcrops  of  the  same  coal,  covered  at 
both  places  with  flinty  limestone. 

Though  Union  ooantj^  is  rich  in  O0al,  it  derireB  the  greotodt  adiiein- 
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tage  from  its  mines  by  their  proximity  to  the  Ohio  liver.  Along  the 
Tradewater  Jiver  cofil  1  B  is  alreiidy  extensively  worked.  O.her  out- 
crops of  the  same  vein  will  probably  soon  be  discovei^  in  the  neigh- 
borhood. Above  Casey ville,  No.  9  th  and  11th  have,  for  a  long  time, 
furnished  to  the  trade  of  Ohio  a  large  quantity  of  excellent  coal.  At 
Uniontown,  coal  11th  is  worked  close  to  the  Ohio  river,  and  from  the 
indications  of  the  borings,  the  Si\me  coal,  five  feet  thick,  can  be  found  all 
around  that  part  of  the  country.  Should  the  combustible  minend 
become  sttirce  and  more  valuable,  shafts,  sunk  from  80  to  100  feet 
deeper,  will  descend  to  No.  9  th,  which  is  genenilly  thicker,  and  has  a  coal 
of  better  quality.  Moreover,  the  derailed  Geological  Survey  of  Union 
county  g^hows,  in  the  interior  of  the  county,  numerous  outcrops  of  coal 
banks,  which  will  be  opened  and  worked  as  soon  as  the  value  of  the  com- 
bustible is  equal  to  the  cost  of  the  transportation. 

HOPKINS  COUNTY. 

This  county  has  in  store  for  the  future  by  far  the  greitest  provision  of 
coal  of  the  western  basin.  Its  wealth  in  this  minenil  is  truly  beyond 
computation.  All  the  veins,  from  No.  3d  to  No.  12th,  genenilly  well 
developed,  extend  nejirly  over  the  whole  area  of  this  county,  and  all  the 
outcrops  are  of  easy  access.  No.  9th  and  11th  especially,  crops  out  on 
the  slopes  of  the  hills,  or  descend,  by  gentle  undulations,  to  the  bottom 
of  the  valleys,  where  they  are  sometimes  exposed  for  long  distances  in 
the  cuts  of  the  creeks.  The  town  of  Providence  lies  at  the  top  of  one 
of  those  hills,  around  which  three  veins  of  coal,  each  from  five  to  six  feet 
thick,  arp  exposed  in  scarcely  125  feet  of  measures.  In  the  southetst- 
ern  part  of  the  county,  the  waters  of  Clear,  Limb,  Richland,  Steward, 
Caney,  Pond  creeks,  and  their  numerous  tributaries,  seem  to  run  ibr  no 
other  purpose  than  to  expose  thick  coal  banks  along  their  course,  and 
to  prepare  gentle  and  easy  slopes  for  the  mining  and  transporfcition  of 
the  mineral.  In  the  same  vicinity  there  is  an  agglomemtion  of  small 
mountains.  Dozier's  and  Bufliilo  mountains,  Wi  ight  s  ridge,  Bear  Wallow, 
&c.,  which,  from  the  base  to  the  t^)p,  look  like  a  succession  of  coal,  iron, 
and  limestone  strata,  heaped  there  as  an  inducement  to  labor  and 
industry. 

The  Henderson  and  Nashville  railroad  is  tmced  across  the  richest  part 
of  this  coal  region.  And  another  projected  railroad,  to  unite  Gieeuville 
wkk  CU6^/vili%  pMSOB  through  Mkohal'B  Ud  fiold^  the  sulphur  spiingi} 
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of  Mr.  Town,  and  Providenca  This  road,  if  ever  opened,  will  run 
between  neiirly  continuous  coal  banks.  It  is  a  pity  that  speculation  can 
not  be  directed  at  will  to  constructions  which  are  of  so  much  importance 
to  the  country.  Until  these  rsiilroads  are  built,  a  mineral  wealth  of  more 
real  value  than  all  the  gold  of  Californ'a  must  lie  dormant  in  the  heart 
of  a  fertile  county,  from  want  of  easy  communications. 

My  first  exploration  in  Hopkins  county  being  hunied,  I  only  had  an 
opportunity  of  seeing  a  few  outcrops,  or  openings,  of  its  coal  banks. 
The  last  one  was  made  under  more  favorable  circumstances,  with  better 
opportunity  for  a  methodical  examination."*^ 

Coal  ith.  Its  northern  outcrops,  in  Hopkins  county,  is  on  the  middle 
prong  of  Richland  creek,  on  the  land  of  Mr.  Ed.  Wright ;  coal  two  to 
three  feet  thick,  roofed  with  a  few  inches  of  shixles  and  12  feet  of 
Mahoning  Sandstone.     Both  shales  and  sandstone  show  the  characters 

•  

enumerjited  before.  The  same  coal  is  seen  in  a  well  at  Mr.  Rich-.  Wright's, 
half  a  mile  west  of  Wright's  lidge.  The  openings  into  this  vein,  south 
of  this  place,  in  Hopkins  county,  are  reported  with  the  Muhlenburg 
section. 

Coal  oth.  On  Richland  creek,  middle  fork,  about  half  a  mile  above 
the  former  bank,  on  the  same  property,  coal  five  feet  thick,  rooted  by  12 
feet  of  black  shales,  without  fossils. 

Coal  Glk.  The  cojJ  bank  of  Mr.  Saml.  Williams,  near  the  line  of 
Christian  county,  is  refeiable  to  this.  The  coal  was  covered  when  I 
examined  it.  Its  shales  have  the  broken  plants  which  characterize  this 
vein. 

Coal  1th  has  been  seen — 

At  Isinglass  glade  one  foot  thick,  covered  with  black,  soft,  brittle 
shales,  overlaid  by  a  thick  stratum  of  lich  carbonate  of  iron,  mixed  or 
alternating  with  the  shales.     (Section,  by  Mr.  Lyon,  vol.  2,  p.  326.) 

At  Mr.  Jas.  Skinner's,  six  miles  west  of  Providence,  the  vein  is  three 
feet;  thick,  about  five  feet  from  the  surface,  70  feet  from  No.  9,  opened 
ne  ir  by.  The  few  shjiles  seen  have  the  characters  of  this  vein.  On  the 
Siime  property,  coal  has  been  reached  15  feet  from  the  surface;  thickness 

*  Mr.  John  Wilson  had  the  kindn«>M4  to  show  me,  around  Providence,  the  openings  of  conl,  in 
a  circuit  of  t'n)in  six  to  ten  miles.  From  Prnviaence  to  the  southern  ed^e^^  of  the  coal  fiuld.-^  in 
Chri<iiiuM  cuunty,my  explorations  were  made  in  the  company  of  Mr.  A.  Town,  the  be^it  informtd 
gCMitleiii:i)i  on  (^oal  locilltii's)  in  the  county.  From  him  I  received  valuable  intbimation,  constant 
aMistunce,  luid  generous  hospittlity.  1  itm  glad  to  find  an  opportunity  of  ackuowledging  th* 
obiigatioju  that  the  Geologioal  SurVejr  of  Hopkins  oounty  hat  reoMved  from  him. 
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not  reported.     It  was  covered  when  I  visited  the  place.     This  is  proba- 
bly the  equivalent  of  the  former. 

At  'Squire  Waugham's,  in  a  well  15  feet  below  the  surface,  and  75 
feet  from  No.  9th,  opened  in  the  hills,  there  is  a  coal  said  to  be  three 
feet  thick. 

Cod  Stk  The  false  black  band,  of  Hopkins  county,  has  already  been 
mentioned  many  times  in  the  Reports,  (vol.  1,  p.  125,  vol.  2,  pp.  339 
and  344,  &c.)  It  is  omitted  in  the  connected  section  of  vol.  3,  p.  20 ; 
it  has  been  examined : 

In  three  openings  on  Mitchel's  heirs  property,  on  Flat  creek,  where  it 
has  only  black  bituminous  slates  and  thin  limestone. 

At  Mrs.  Bradley's,  on  the  same  creek,  where  it  is  exposed  at  three 
places.     It  has  here  the  black  slates  only ;  no  black  limestone. 

On  a  branch  of  Steward's  creek,  on  the  land  of  the  Hopkins  and 
Mastodon  company,  it  is  also  opened  in  three  different  places,  associated 
with  limestone,  and  very  black  and  very  bituminous  slates. 

About  700  yards  from  Mr.  Town's  black  band,  on  Pleasant  run,  and 
at  Town  and  Kirkwood,  on  Sugar  creek,  it  is  finely  developed  with  a 
thin  coal. 

On  the  head  waters  of  Richland  creek,  same  property,  it  has  four  feet 
of  black  limestone,  separated  by  two  feet  of  bituminous  slate  from 
another  bank  of  limestone  two  feet  thick. 

On  Steward  creek,  same  property,  three  fourths  of  a  mile  northwest 
of  Mr.  A.  Town's  house,  at  two  openings  of  it,  Umestone  and  black  slates 
are  exposed. 

On  Cane  run,  on  the  land  of  Mr.  John  Davis,  very  bituminous  shales, 
approaching  cannel  coal,  are  seen,  with  thin  layers  of  pyritiferous  shales, 
alternating  with  bituminous  coal.  These  beds  have  the  general  appear- 
ance of  No.  11th. 

On  the  head  waters  of  Richland  creek,  a  fine  bed,  apparently  cannel, 
is  seen  in  the  creek,  on  the  land  of  Mr.  John  Davis.  By  its  palaeontol- 
ogy, it  is  referable  to  this  vein ;  but  the  top  shales  only  are  visible,  and 
I  am  not  certain  of  its  place. 

Coal  9th.  It  is  in  Hopkins  county,  as  in  Union  county,  the  best  and 
the  thickest  coal,  and  the  one  having  the  greatest  area  in  this  country. 
Some  of  its  outcrops,  or  openings,  are  already  reported,  vol.  3.  Its 
short  distance  from  the  surface  (70  to  75  feet  in  Hopkins)  renders  it 
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accessible  by  shafts  at  a  number  of  localities  where  No.  11th  is  placed 
at  the  middle,  or  the  base  of  the  hills.     It  has  been  exsimined : 

In  a  well  at  Mr.  John  Wilson's,  two  and  a  half  miles  from  Providence, 
three  feet  thick.  This  is  probably  the  coal  marked,  on  the  map  of  Hop- 
kins, as  'Squire  Little's  coal. 

At  Mr.  Jas.  Skinner's  it  is  well  exposed ;  coal  five  feet  thick,  very  fine, 
ivithout  parting,  but  with  a  roof  of  six  feet  of  black  shales. 

At  'Squire  Waugham's  it  is  four  feet  thick,  without  any  parting,  cov- 
ered by  three  feet  of  black  shales.  Both  this  and  the  former  have  the 
characteristic  fossils  in  abundance.  Mr.  Waugham  has  many  openings 
of  this  coal,  of  the  same  thickness,  in  the  hills  around. 

At  Wynn's  entry,  southwest  of  Providence,  near  Montezuma,  this 
coal  is  four  foit  thick,  with  10  to  12  feet  of  black  shales  above  it,  and 
exhibits  the  same  characters  as  the  former.  This  coal  has  been  refeiTed 
to  a  low  coal ;  but  the  presence  of  remains  of  fishes,  and  of  shells  of 
identical  species  with  those  of  No.  9th,  is  at  variance  with  this  conclu- 
sion. The  sandstone  capping  the  hills  near  Montezuma  is  the  Anvil 
Rock  Sandstone. 

At  Hunter's  banlc,  one  mile  south  of  Providence,  on  Owen's  creek, 
coal  is  reported  in  the  section  given  vol.  3,  p.  120. 

Montgomery's  coal  bank,  one  mile  southwest  of  Providence,  is 
reported  with  the  former.  Both  are  well  characterized  by  their  shales 
and  fossils. 

South  of  Providence,  coal  9  th  is  opened  at  Mr.  John  Davis',  near  his 
residence,  five  feet  thick,  without  any  clay  parting.  It  also  crops  out 
half  a  mile  further,  near  the  base  of  the  hills,  in  a  position  somewhat 
lower  than  the  former.  The  bank  appears  to  have  been  displaced  by  a 
slide  of  the  underlaying  fire  clay,  softened  by  a  running  spring.  The 
coal  is  covered. 

At  Mr.  Jas.  Kirkwood's,  one  mile  from  the  former,  it  is  four  feet 
thick. 

At  Mr.  Henson's,  one  fourth  of  a  mile  firom  Lamb  creek,  there  are 
two  outcrops  of  coal,  said  to  be  six  feet  thick,  without  a  parting.  They 
are  referred,  with  doubt,^  to  No.  9th.  I  could  see  Only  a  few  pieces  of 
shales,  the  coal  being  covered  up  from  view. 

Mr.  Wm.  Davis'  coal,  in  a  well  on  Lamb  creek,  judging  firom  the  shales 
found  around  the  well,  is  evidently  coal  No.  9th. 
50 
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At  Woodson  and  Gk)dwin*s  coal  bank,  head  waters  of  Richland  cre^ 
it  is  beautifully  exposed,  five  and  a  half  feet  thick,  without  clay  parting, 
and  is  covered  by  a  thick  stratum  of  black  shales. 

At  Butt's  gap,  this  coal  is  five  feet  eight  inches  thick,  on  the  property 
of  Mr.  A.  Town.  It  has  some  pyritiferous  limestone  in  the  fire  clay  at 
its  bottom. 

On  the  land  of  the  Hopkins  IVIastodon  company,  south  of  the  rail- 
road tunnel,  near  the  base  of  the  hills,  the  same  coal  is  five  feet  thick 
without  any  parting. 

The  coal  in  a  well  at  Mr.  John  A.  Exell's,  17  feet  from  the  surface, 
between  Pleasant  run  and  Crab  Orchard,  head  waters  of  Caney,  belongs 
probably  to  No.  9th ;  but  I  could  not  see  the  shales. 

On  the  property  of  Mr.  A.  Town,  peak  of  Otter,  this  coal  is  five  feet 
four  inches,  without  a  parting. 

On  the  same  property,  Box  mountain,  it  is  six  feet  thick,  without  a 
parting. 

At  the  foot  of  Dozier's  mountain,  near  Fox  run,  Mrs.  Nancy  Mor- 
gan's coal  bank  is  four  feet  thick,  without  a  parting. 

On  the  waters  of  the  Caney,  at  Mr.  R  Woodrufl's,  this  coal  is  now  cov- 
ered ;  it  has  been  previously  worked,  and  is  reported  four  feet  thick.  I 
have  only  seen  the  shales. 

On  the  same  creek,  at  Mr.  HarrelFs,  it  is  beautifully  exposed,  (8  feet 
thick.)  It  has  here,  as  at  both  the  above  mentioned  places,  a  fine  bed  of 
•carbonate  of  iron,  in  blue  shales,  overlaying  its  roof  slates,  and  a  fine 
mineral  spring  issues  from  the  bottom  of  the  coal.  This  carbonate  of 
iron  is  generally  found  at  the  same  horizon  in  Hopkins  county.  It  is 
especially  rich  and  abundant  at  Wright's  ridge  and  Buflalo  Mount^  on 
the  land  of  Messrs.  Town  and  Kirkwood. 

On  Steward's  creek,  near  the  natural  bridge  of  Mr.  A.  Town,  coal  9th 
is  seen  at  two  openings,  and  is  Gi  feet  thick.  Although  these  banks  are 
nearer  to  the  base  of  the  Anvil  Rock  Sandstone  than  usual,  viz :  dis- 
tant only  from  40  to  50  feet,  they  are  referable  to  No.  9th  by  their 
shales.     The  coal  has  no  clay  parting. 

It  is  hardly  necessary  to  mention  other  obscure  outcrops  of  this  vein, 
which  could  not  be  satisfactorily  examined. 

Coal  10/A.  On  the  Hopkins  and  Mastodon  compjmy's  land,  south 
of  the  tunnel,  this  coal  is  said  to  be  4  feet  thick.     I  could  not  see  it 
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Neither  could  I  find  a  single  well  ascertained  outcrop  of  it  in  the  numer- 
ous localities  where  Nos.  9  th  and  11th  were  exposed  on  the  same  hills. 
If  it  exists  in  Hopkins  county,  it  is  probably  a  thin  coal,  hardly  recog- 
nized in  a  country  where  such  extensive  veins  as  No.  9th  and  No.  llth 
are  everywhere  found. 

Cod  \\(k  Was  examined  again  at  Watson's  and  Llwellyn's  coal 
banks,  reported,  with  section,  vol.  2,  pp.  316-7,  and  vol.  1,  p.  398. 
From  palaeontological  evidence  both  banks  belong  evidently  to  this  vein. 
In  the  7  feet  8  inches  space  of  the  section,  below  the  limestone,  there 
may  be  a  streak  of  coal  No.  10th;  but  I  could  see  nothing  of  it.  In 
the  HoUoway's  boring  such  a  streak,  10  inches  thick,  is  found  at  the 
same  place.  The  limestone  above  No.  1 1th  is,  at  Watson's,  as  generally, 
in  irregular,  loose  pieces ;  sometimes  of  a  great  size,  or  in  a  continuous 
bank ;  sometimes  in  loose  blocks,  no  larger  than  a  man's  head. 

At  and  around  Providence,  coal  11th  was  examined — 

At  Hunter's  bank,  half  a  mile  north  of  Providence.  Here,  however, 
it  is  half  concealed  from  view  by  debris.     It  has  limestone  above  it 

At  E.  Dorris',  three  miles  north  of  the  town,  it  is  5  feet  thick,  with  2 
inches  of  clay  parting,  and  with  limestone  above  it. 

At  Mr.  James  Johnson's,  3  miles  northwest  of  Providence,  this  coal 
is  also  5  feet  thick,  with  3  to  5  inches  of  clay  parting,  and  with  lime- 
stone above  it.  The  fire  clay  of  the  bottom  is  here  full  of  crystals  of 
gypsum.  The  iron  sandstone,  or  base  of  the  Anvil  Rock,  is  20  feet 
above  the  coal. 

Lofland's  coal  bank,  opened  just  behind  the  hill  of  Providence,  is 
covered  with  a  limestone  only  for  a  short  distance  within  the  entry,  like 
the  Clark's  Mill  coaL     At  the  entry  the  section  is: 


Feet      IncbeB. 


3 


Shaly  sindstonc,  (covered  space)  t . :  10 

Lime.-(U>ne  in  irre;;ulap  banks - 1  1 

Black  bituminous  shales - -- 

Brashy  bituminous  coal 

Clay  parlia^ 

Bituminous  oal,  with  3  inches  clay  parting 4 

Fire  clay  to  level  of  creek . * 1  S 


3 
3 
9 
1 
8 


Mr.  Lyon's  section  of  this  bank,  (vol.  2,  p.  319,)  was  taken  at  some 


other  point 
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At  Dorris  bank^  coal  11th  has  the  same  irregular  limestone,  and  the 
same  distribution  of  coal  and  shales.     Some  pieces  of  the  limestone  are ' 
imbedded  in  a  soil,  gmyiiih  fire  clay,  and  insensibly  pass  to  a  continuous 
bank.     Where  the  limestone  is  not  present,  there  is  above  the  argillaceous 
clay  a  streak  of  3  inches  of  black  i^iales,  probably  of  No.  12th. 

Close  to  the  Madisonville  road,  at  Providence,  it  is  worked  at  three 
different  openings,  with  this  association : 

Fe«t. 

Covored  space,  sbalas  and  sandstone «. ..... . 20 

Limestone  in  bank .. 3 

Coal,  with  3  inches  clay  parting ., . 6 

Fireclaj 3 

Below  this  fire  clay,  which  is  sometimes  4  feet  thick,  theie  is  no  trace 
of  yellow  lin^estone.  The  limestone  of  the  roof  of  these  banks  can  be 
followed  in  its  irr^ularities  to  Lofland's  and  Dorris'  banks.  That  those 
coal  banks  at  Providence  are  the  equivalents  of  Llwellyn's  and  Watson's 
banks,  is  put  beyond  question  by  the  remarkable  idenity  of  fossil  remains 
and  the  nature  and  composition  of  the  shales. 

At  Bruce's  Mill,  three  and  a  half  miles  east  of  Providence,  a  coal  is 
worked,  18  to  20  inches  thick,  7  feet  below  the  surfiice.  Near  by,  it  has 
been  struck  6  feet  thick.  It  is  entirely  covered,  and  therdbre  I  refer 
it  with  doubt  to  No.  11th. 

At  Mr.  Hiram  Kirkwood's,  one  half  mile  west  of  Mr.  John  Davis', 
are  two  outcrops  of  the  same  No.  11.  The  limestone  above  it  is  6  to 
8  feet  thick.  The  coal  is  not  seen ;  but  near  by,  on  the  level  mth  the 
outcrops,  a  bed  of  ochreous  iron  ore  identifies  the  place.  The  top  of  the 
hills,  at  Mr.  John  Davis',  is  formed  by  15  feet  limestone  overlaid  at  a  short 
distance  by  6  to  10  feet  of  shales,  and  then  by  25  to  40  feet  of  the  Anvil 
Rock  iSandstone.  This  sandstone  is  here  hard,  coarse,  weathered  near 
the  base  in  irregular  holes  and  protruding  bands,  hardened  by  oxide 
of  iron,  just  like  the  millstone  grit  at  Caseyville,  and  the  Mahoning 
Sandstone  at  Curlew  and  Pomeroy.  Indeed,  these  three  gretit  sandstones 
have  generally  the  same  external  appearance,  and  could  scarcely  be  dis- 
tinguished, if  it  was  not  from  the  nature  and  the  place  of  the  coal  banks 
which  they  overlay. 

At  Mr.  lljindul  Davis',  about  500  yards  northeast  of  Lamb  creek, 
and  one  half  mile  south  of  Richland  creek,  this  coal  is  5  to  6  feet  thick, 
with  9  inches  clay  parting,  and  no  limestone  above  it  The  base  of  the 
Anvil  Rock  Sandstione  is  5D  f^t  abovfe  the  coal. 
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At  Mr.  John  Davis',  head  waters  of  Lamb  creek,  one  half  mile  south- 
east of  the  former,  this  coal  is  reported  covered ;  the  bed  is  now  concealed 
from  view.  The  shales  have  the  fossils  of  this  vein,  and  it  has  above  it, 
also,  the  ochreoas  iron  ore  whicjh  generally  overlays  No.  11th  in  this  part 
of  the  county.     No.  12th  is  here  G  feet  higlier. 

At  Mr.  B.  Lafoon's,  the  red  ochreous  iron  ore  of  No.  1 1th  is  2  to  3 
feet  thick,  and  very  rich ;  the  coal  appears  to  be  absent  here. 

At  Butts'  gap,  Davis'  branch,  on  the  land  of  the  Hopkins  and  Mas- 
todon company,  this  coal  is  4  feet  thick,  and  only  20  feet  below  the 
base  of  the  Anvil  Rock  Sandstone.  It  has  ochreous  iron  ore  above 
it  here  also. 

On  the  property  of  Hendeison  Seminary,  at  Barney's  ridge.  No.  11th 
coal  crops  out  in  close  proximity  to  No.  12tb,  25  feet  bdow  the  base  of 
the  Anvil  Rock  Sandstone.  Both  veins  are  separated  by  1 0  feet  of  the 
black  shales  of  No.  11.  No  limestone  is  present  in  the  hill;  but  the 
ochreous  iron  ore  occupies  its  place. 

On  Price's  and  Johnson's  land,  near  Rocky  gap,  No.  11th  and  12th. 
veins  are  in  connection,  10  to  11  feet  thick,  with  two  clay  partings. 
Behind  the  hill,  the  upper  clay  parting  thickens  to  6  feet,  and  thus  both 
coal  beds  are  distinct. 

At  a  short  distance  from  this  bank,  on  the  same  property,  there  is  a 
bed  of  cannel  coal,  said  to  be  4  feet  thick,  overlaid  by  2  feet  9  inches 
of  bituminous  coal.  It  is  referable  to  No.  11th  by  ilie  fossil  shells  of 
its  slates.  It  has  above  it  some  black  band  or  f^ruginous  limestona 
The  appearance  of  this  bank  is  different  from  the  former  and  much  like 
the  cannel  coal  No.  11th,  at  Curlew.  The  bituminous  roof  shales  are 
full  of  the  same  shells.  Around  Providence  this  vein  has  sometimes 
a  few  inches  of  cannel  and  the  same  appearance.  The  identification  of 
this  coal  with  No.  11th  is  froni  palaeontological  evidence  more  certain 
tiian  that  of  the  former,  which  has  scarcely  any  fossils,  and  which  mi^t 
belong  to  No.  12th,  in  an  anormal  state  of  devdopment. 

Arnold's  bank,  east  fork  of  Steward  creek,  has  been  reported,  and  is 
mentioned  only  because,  in  examining  it  again,  the  limestone  was  found 
above  it.  It  has  generally  two  clay  partings,  and  is  now  worked  8  feet 
thick.     It  is  opened  also  at  Mr.  Bart  Sisk's. 

On  Gamblin's  land,  on  branch  of  Steward  creek,  this  coal  is  scarcdy 
opened  so  as  to  be  seen,  but  has  the  drab-coloral  lime^tODe  belijfw. 
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On  northwest  spur  of  Wright^s  ridge  it  shows  itself^  and  all  around 
the  same  hill,  as  well  as  on  Buf&lo  Mount,  on  the  property  of  Messrs. 
Town  and  Kirkwood,  with  yellow  limestone  below ;  but  the  exposure  is 
only  partial. 

On  the  same  land,  at  the  head  waters  of  Richland,  this  coal  is  5  feet 
fiiick,  with  drab-colored  limestone  below  and  ochreous  limestone  above. 
It  lies  here  80  feet  above  the  &lse  black  band. 

On  Box  Mounts  near  Copperas  Springs,  Town's  and  Eirkwood's 
property,  it  is  6  feet  thick,  with  ochreous  iron  ore  above  it 

Other  expositions  of  this  vein,  so  abundantly  distributed  in  Hopkins 
county,  are  reported,  vol.  3,  pp.  546-7.  Many  more  could  have  been 
mentioned,  but  for  the  impossibility  of  examiuing  the  shales,  and  thus 
id^tifying  their  palseontological  characters. 

Coed  Vlth.  In  its  separate  state  from  No.  11th,  and  with  its  proper 
characters,  has  been  seen : 

At  Hunter's  so-called  black  band,  one  mile  north  of  Providence,  where 
it  is  separated  from  Dorris'  bank  by  limestone  and  shales ;  the  coal  is  3 
feet  thick,  shaly,  overlaid  by  some  black  band  iron  ore  and  bituminous 
cannel  shales,  full  of  stigmaria. 

At  Herrin's,  half  mile  east  of  Providence,  this  coal  is  said  to  be  6  feet 
thick,  mostly  shales,  with  some  poor  coal,  covered  in  part. 

On  the  head  waters  of  Lamb  creek,  at  Mr.  John  Davis\  it  is  not 
opened.  This  and  the  outcrop  on  Henderson  Seminary  land  are  men- 
tioned with  No.  11th. 

At  Burk  Earl's  bank,  between  Rocky  Gap  and  Caney  creek,  coal 
brashy,  roof  shales  very  bituminous,  full  of  stigmaria  and  stems. 

At  Town's  and  Kirkwood's,  top  of  Buffalo  Mount,  said  to  be  30  feet 
above  No.  11th,  it  is  scarcely  opened. 

The  Box  Mount  upper  coal,  and  the  upper  coal  near  the  Copperas 
Springs,  on  the  property  of  Messrs.  Town  and  Kirkwood,  belong,  from 
their  position  above  No.  11th,  to  this  vein.  But  they  are,  as  yet, 
unopened. 

DAVIESS,  HANCOCK,  OHIO,  AND  BRECKINRIDGE  COUNTIES. 

Except  the  coal  banks  along  Green  river,  which  are  reported  with  the 
Muhlenburg  section,  no  other  coal  banks  have  been  examined  in  these 
counties  but  those  reported  in  the  3d  volume.  A  few  have  been  again 
vUtckl  Witbdut  didtiiig  any  molW  &c!t8  WOitfa  neicording.    Ov^  M  Btm 
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GENERAL  SECTION  OF  MDHLENBURG  CO. 


I       I 


Anvil  Rock  S.S. 


I     40  f.     I 


3  f.  L.  irregular. 


76  f. 


70  f. 


40  f. 


20  f.  L. 


3f.  L. 


Mahoning  S.  S. 


L^        U        L^ 

20  f. 

L.        i-       L^ 

70  f. 

L.        L^        L. 


3  feet  C.  12tb. 


h%  feet  C.  nth. 


4>^  feet  C.  9th,  pi. 
of  C.  tith. 


13  inches  C.  7th. 


10  inches  C.  6th. 


Harbor  the  re-examination  showed,  above  the  vein  of  coal,  an  inr^alar 
bed  of  limestone,  underiaying  a  streak  of  12tb  coal.  Hie  hills  around 
are  topped  by  the  Mahoning  Sandstone. 

MUHLENBURG,  PART  OF  HOp. 
KINS,  CHRISTIAN,  AND  BUTLER 
COUNTIES. 

This  section  presents  a  re^ 
markable  difference  from  the 
former.  The  lowest  coal,  No; 
1,  with  its  divisions,  and  No.  2, 
are  entirely  wanting.  Coal  8d 
is  formed  under  a  limestoner 
sometimes  containing  a  ricft 
black  band  iron  ore.  Thirty 
feet  below  it,  there  is  one  inch 
coal,  and  then  6  or  8  feet  of 
strata  of  limestone,  in  layers 
of  from  3  to  4  feet  thick,  un- 
derlaid by  about  200  feet  of 
gray  micaceous  shales  or  gray 
metdj  to  the  top  of  the  con- 
glomerate or  millstone  grit 

Though  our  veins  Nos.  3  and 
4  have  such  a  peculiar  palaeon* 
tology,  that  it  was  not  possible 
to  mistake  their  characters,  I 
would  not  admit  as  positive  the 
total  disappeaaance  of  both  the 
lower  coal  beds,  until  I  had 
followed  the  distribution  of  the 
measures  along  their  southern 
edges,  in  Christian  county,  and 
especially  spent  in  careful  ex- 


I    100  f.    I 


6  f.  bl.  ba.  k  L. 


35  f.  L.  in  5  or  6 
strata. 


Grny  metal    or 
shales. 


Millstone  grit. 


25  f. 
10  f. 


30  f. 


L.        U.        L. 

35  f. 

L.         L-        L- 


2(K)f. 


-7        -7 

30  f. 


3  feet  C.  5th. 


4  to  5  feet  C.  4th. 


I  to  3>^  feet  C.  3d. 


1  inch  C. 


amination  of  south  Hopkins  county  and  Muhlenburg  county,  as  much 
time  as  was  necessary  to  elucidate  the  question  by  stratigraphical  evidence. 
This  evidence  confirmed  the  conclusions  drawn  from  palaeontology,  prov- 
ing :  that  from  the  mouth  of  Caney  creek,  in  the  Tradewater  river,  along 
the  southern  edge  of  the  badn,  across  Christian,  Muhlenburg,  and  Butler 
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counties,  as  far  as  Morgantown,  the  only  two  workable  coal  strata  are 
No.  3d  and  No.  4th,  in  close  proximity. 

Both  the  coal  banks  of  Mr.  Drue  Wooldridge  and  of  Mr.  Larkin 
Campbell  are  acknowledged  to  be,  in  Christian  county,  the  lowest 
beds,  except,  perhaps,  a  streak  of  coal  reported  by  Mr.  Campbell  as 
cropping  out  in  Casselbury  creek,  one  mile  south  of  his  house.  These 
two  beds  of  coal  are  separated  at  both  places  by  about  20  feet  of 
measures,  containing  a  limestone  which  varies  in  thickness  from  a  few 
inches  to  4  feet  At  Mrs.  E.  Brasher's  coal  bank,  on  the  same  horizon 
as  the  lowest  coal  of  Mr.  Campbell,  the  limestone  is  partly  replaced  by 
a  fermginous  chocolate-colored  black  band  iron  ore,  identical  with  the 
Black-band  of  tiie  old  Pennsylvania  furnace,  in  Muhlenburg  county. 
The  color,  nature,  composition,  palaeontology  of  that  hand  is  so  peculiar, 
that  it  is  not  possible  to  mistake  it  for  any  other  stratum.  Moreover,  it 
can  be  traced  all  along  from  Christian  county  to  Muhlenburg  county, 
where  it  is  now  opened  in  many  places.  At  the  old  Pennsylvania  fur- 
nace the  distribution  of  the  measures  below  the  black  band  can  be  very 
easily  followed  on  the  back  of  an  anticlinal  structure,  which  has  brought 
up  the  sub-carboniferous  members,  and  exposed  the  lower  measures  down 
from  the  Mahoning  Sandstone.  From  No.  3d,  except  a  streak  of  a  few 
inches,  there  is  no  trace  of  coal  to  the  conglomerate. 

K  more  conclusive  evidence  was  wanted,  numerous  borings  were  made 
in  the  vicinity  by  Mr.  Alex.  Hendrie,  when  the  furnace  was  in  activity, 
and  recently  further  west,  on  the  land  of  Mr.  Alexander.  By  these 
borings  the  nature  of  the  measures  has  been  ascertained  for  more  than 
300  feet  below  the  black  band.  It  is  only  limestone  and  gray  metal  to 
the  millstone  grit ;  and  no  trace  of  coal  has  ever  been  found  in  the  space 
but  the  one  inch  vein  already  mentioned.  It  is  probably  the  equivalent 
of  the  thin  vein  of  coal  seen  in  Casselbury  creek  by  Mr.  Campbell. 

The  first  coal  above  the  black  band,  or  the  upper  Wooldridge  coal,  is 
covered  by  a  bank  of  hard,  somewhat  conglomeratic,  coarse  sandstone, 
containing  plants  transformed  into  charcoal,  (the  Mahoning  &mdstone.) 
This  sandstone  is  thin  at  Mr.  Wooldridge's,  but  increases  in  thickness  to 
the  north,  along  the  old  Buttermilk  road.  At  Mr.  G.  Terry's,  on  branch 
of  Buflalo  creek,  it  is  already  80  feet.  At  Mr.  Roland  Williams'  it 
forms,  above  the  coal,  a  bluff  of  about  40  feet.  It  is  seen,  as  reported 
before^  with  the  same  charactei's^  near  the  foot  of  Wright's  ridge,  over- 
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laying  3  feet  of  coal,  and  upon  it  are  pUed  up  the  measures  of  the  ridge, 
which  can  be  followed  to  the  Anvil  Rock  ^ndstone,  which  caps  the 
ridge. 

On  Mr.  Alexander's  land,  near  the  old  Pennsylvania  furnace,  boringg 
were  made  from  the  top  of  the  Mahoning  Sandstone  to  the  black  band^ 
which  was  reached  20  to  25  feet  below  No.  4th  coal,  just  underlaying 
the  Mahoning  Sandstone,  which  is  here  76  feet  thick ;  and  the  measures, 
from  the  boring,  or  even  from  the  base  of  the  sandstone,  can  likewise  be 
followed  in  exposed  stratification,  at  and  around  Greenville,  up  to  the 
Anvil  Rock.  Though  it  is  probable  that  at  Messrs.  Wooldridge  and 
Campbell's,  coals  No.  3d  and  No.  4th  come  nearer  to  the  sub-carbonifer- 
ous measures  than  at  the  old  Pennsylvania  furnace,  yet  these  coals,  even 
if  they  were  not  so  positively  identified  by  palaeontology  and  strati- 
graphy, could  not  be  mistaken  for  any  of  the  lowest  veins,  which  are  never 
accompanied  by  such  strata  as  the  limestone  above  the  3d  vein,  and  the 
hard,  thick,  conglomeratic  sandstone  above  the  4th. 

The  upper  division  of  the  measures,  as  marked  in  the  section,  is,  like 
the  lower,  elicited  by  a  series  of  borings  and  of  stratigraphical  observa- 
tions. It  gives  thus  a  true  representation  of  the  upper  coal  measures  in 
the  southwestern  part  of  the  western  coal  basin.  Except  that  the  strata 
are  somewhat  reduced,  and  that  two  banks  of  shales  and  sandstone  are 
replaced  by  limestone,  the  distribution  is  about  the  same  as  marked  on 
the  section  of  Union  county.  The  two  banks  of  limestone  placed  in 
Muhlenburg  county,  between  5th  and  6th  coals,  are  very  variable  ip 
their  distribution.  The  upper  one  attains  its  greatest  development  at 
Greenville,  thins  to  the  northwest,  being  at  Airdrie  4  feet  only.  At 
Vallandingham's  it  is  in  two  parts,  one  and  two  feet  thick,  separated  by 
6  feet  of  fire  clay.  The  lower  limestone,  marked  on  the  section  just 
above  coal  5th,  is  generally  replaced  south  of  Greenville  by  a  bed  of  car- 
bonate of  iron.     But  it  is  formed  at  Airdrie  li  foot  thick. 

Muhlenburg  county  shows  in  its  geological  distribution  some  analogy 
to  Greenup  county,  viz :  a  thinning  out  of  the  measures  by  the  appear- 
ance of  limestone  beds  and  iron  ore,  which  take  the  place  of  great  banks 
of  sandstone  developed  elsewhera  As  this  metamorphosis  is  still  more 
marked  and  defined  in  Greenup,  it  will  be  examined  in  discussing  the 
general  section  of  that  county. 

Otfal  ScL  In  itas  last  exposare  to  the  soadi,  it  ia  so  near  the  6Qr&o« 
51 
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that  it  is  worked  by  stripping.  The  roof  shales.  gra\Tsh,  soft,  eaaly 
broken,  contain  at  Mr.  Larkin  Campbell's  and  at  Mr.  Woolridge's  a 
great  quantity  of  the  stems  and  leaves  of  this  vein.  The  upper  part  of 
the  shales  is  chocolate  colored,  very  hard,  and  shows  the  first  appearance 
of  the  black  band. 

It  was  examined  also :  At  Mrs.  Aquila  Brasher's.  where  it  comes  to 
2  feet  from  the  surface,  and  is  2i  feet  thick.  The  gray  shales  are  pul- 
verized by  infiltration  and  atmospheric  influence. 

At  Mr.  G.  Terry's,  half  a  mile  southwest  of  Mr.  Waugham's  entry,  on 
Buffido  branch,  the  partially  opened  coal  is  2  feet  thick.  It  is  also  in 
the  creek  25  feet  lower  than  Mr.  Waugham's  coal  bank. 

It  is  probable  that  the  coal  bank  of  Mr.  Archibald  Bourland  belongs 
to  this  vein ;  but  it  is  covered,  and  could  not  be  examined. 

Near  the  old  Pennsylvania  furnace  this  coal  is  only  1  to  2  feet  thick. 
At  one  place  it  ascends  by  a  curve  to  No.  4th,  and  near  the  point  of  junc- 
tion both  beds  of  coal  disappear,  and  are  replaced  by  a  bed  of  carbonate 
of  iron. 

Coal  3d  has  been  found  many  times  by  borings  on  the  land  of  Mr. 
Alexander,  always  from  20  to  30  feet  lower  than  No.  4th.  About  one 
mile  southwest  of  the  old  furnace,  it  is  beautifully  exposed  with  the  black 
band,  as  follows : 


Feet.       Inches. 


Sandstone  pa!»pinpr  into  gray  metal _ __  8  '  7 

Carbonate  of  iron  and  soft  shales 3  , - 

Black,  soft, brittle  shales,  with  Lepidodendron i  8 

Black  band  iron  ore 10 

Black,  soft  shales,  with  plants i  6    

Coal,  (bituminous) . _._l  2  i  6 


At  Williams'  landing,  on  Green  river,  the  black  band,  says  Mr.  A. 
Hendric,  is  below  2  feet  G  inches  of  black  slates,  and  a  bed  of  coal  is 
placed  33  feet  lower.  On  the  Williams  section,  vol  1,  p.  143  of  the 
Reports,  the  coal  brash,  2  feet  G  inches,  is  placed  below  the  black  band, 
and,  following  the  same  authoiity,  it  ought  to  be  place<l  above. 

Coal  4cth.     Has  been  examined — 

At  Drue  Wooldridge's  and  Larkin  Campbell's  upper  coal  banks. 
The  excellent  quality  of  this  4th  coal  is  remarked  every  where  it  has 
been  worked.     At  both  the  openings  it  is  three  feet  thick : 
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At  T.  and  T.  W.  Waugham's,  1  mile  west  of  Terry's  entry,  on  Buflfalo 
creek,  where  the  coal  is  4i  feet  thick.  The  shales  above  it  are  covered 
with  the  characteristic  plants  of  this  vein  : 

At  G.  Terry's  coal  bank,  nejir  the  Buttermilk  road,  1  mile  from  his 
house,  on  Buflalo  creek,  the  coal  is  4i  feet  thick  at  two  openings,  covered 
with  shales  and  sandstone : 

At  Mr.  Roland  Williams',  half  a  mile  west  of  the  former,  the  same  coal 
is  opened  under  a  high  bank  of  sandstone.  It  is  roofed  by  the  shales 
with  plants : 

At  Widow  Humphrey's,  3  miles  southeast  of  Greenville,  this  coal  is 
not  well  exposed,  and  said  to  be  3^  feet  thick.  It  is  referable  to  this 
vein  from  the  Mahoning  Sandstone  seen  above  it. 

On  Mr.  Alexander's  land,  about  4  miles  southwest  of  Greenville^ 
some  four  to  six  openings  of  this  coal,  4  to  5  feet  thick,  mostly  without 
shales,  are  overlaid  by  the  Mahoning  Sandstona  The  Eade's  coal,  2 
miles  distant,  has  above  it  the  fossiliferous  shales,  like  Terry's  and  Wil- 
liams' coal  banks.  At  Mr.  W.  Evans',  it  is  4  feet  thick,  just  under 
sandstone.  It  has  been  reported  above  as  the  coal  worked  for  coke  for 
the  old  Pennsylvania  furnace. 

This  vein  is  crossed  in  Williams'  boring,  on  Green  river,  under  36 
feet  of  sandstone.  In  the  Airdrie  shaft,  it  is  probably  only  a  coal  streak 
below  a  sandstone  23  feet  thick,  and  in  this  case  the  black  band  would 
be  marked  by  black  slate  and  iron  stone,  with  two  thin  coals,  at  130i 
feet  of  the  boring.  This  boring  completing  the  section,  vol.  3,  p.  24, 
from  the  base  of  the  shall,  is  as  follows : 
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Shales,  blaes,*  and  Band  rock 

Gray  micaceous  shales,  gray  metal,  &c. 

Hani  rock 

Soft  sand^itone  rock 

Sandstone 

Gray  micaceous  shales,  (fakey  and  blaes) 

Sandstone 

Gray  shales 

Sand  rock  and  shaly  sandstone 

Hard  rib 

Coal  streak 

Sandstone 

Shales,  gray  metal,  and  blaes 

Black  slate,  black  band? 

Iron  stone,  black  band? 

Coal,  divided  by  a  streak  of  sulphuret  of  iron. 

Sandstone  and  shales 

Balls _ 


Fe«t. 


9 

17 

5 

2 

18 

11 

3 

I 

17 


Gray  metal  and  shaly  sandstone^. 
Alcemuting  iron  balls  and  shales  . 

Coal  

Gray  metal  and  shales 

From  base  of  shaft,  216  feet. 


5 

31 

3 


Inches. 


1 
9 


27 
19 


26 


7 
5 
9 

6?| 


m 

5 

10 


*  Term  used  by  the  English  miners.     Like  fakey,  it  indicates  a  schistose  clay,  or  elay  shales. 

Coal  dth.  Is  placed  at  Greenville,'  near  the  top  of  the  Mahoning 
Sandstone,  at  the  base  of  the  great  limestone.  It  is  seen  1  mile  from 
the  town,  on  the  Hopkinsville  road,  where  the  shales  only  are  exposed. 

At  Mr.  Robertson's  coal  bank,  3  miles  south  of  Greenville,  it  is  18 
inches  thick,  with  5  to  6  feet  black  shales  above  it 

Coal  Qth.  It  crops  out  at  Greenville,  just  at  the  top  of  the  limestone, 
with  its  peculiar  micaceous  gray  shales,  blackened  with  broken  plants. 
It  was  found  also  in  Mr.  Short's  well,  at  45  feet  from  the  surface.  Near 
the  old  Pennsylvania  furnace,  it  is  exposed  C  to  10  inches  thick  in  the 
same  gray  metal. 

From  the  nature  of  the  shales  and  broken  plants,  I  refer  to  this  vein 
Mr.  E.  S.  John's  coal,  near  the  Buttermilk  road,  Hopkins  county.  The 
coal  is  about  4  feet  thick,  very  good  for  blacksmithing,  and  is  opened  at 
two  places  on  the  same  property.  It  is  probably  the  coal  cropping  out 
in  the  bed  of  Caney  creek,  one  mile  northwest  of  Greenville,  where  it  is 
13  inches  thick.  The  bed  of  coal  at  the  Vallandingham  boring,  3  feet  6 
inches  thick,  below  black  shales,  at  50  feet  from  the  surface,  is  also  refer- 
able to  No.  6th. 

Coal  7  th.    Was  passed  at  Greenville,  in  Mr.  Short's  boring,  about 
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25  feet  above  the  former.     It  crops  out  also  near  the  old  Pennsylvania 
furnace,  40  feet  above  the  limestone,  but  is  only  a  few  inches  thick. 

Cod  8th.  Or  false  black  band,  was  seen  only  in  Muhlenburg  county, 
as  reported  before,  at  Mr.  E.  B.  Veirs',  where  it  has  only  black  shales  and 
a  few  septaria.  There  is  an  abundance  of  shells  and  fish  remains  in  the 
shales. 

Coal  9th.  About  3  miles  northwest  of  Greenville,  it  is  finely  ex- 
posed on  Messrs.  Veirs  &  Rickett's  land,  60  feet  below  No.  11th  coal, 
4i  to  5  feet  thick,  without  clay  parting.  No  trace  of  No.  10th  was  seen 
above  this  vein,  nor  has  it  been  observed  in  Muhlenburg  county.  This 
9  th  coal  is  also  found  in  the  hills,  20  feet  above  No.  8th,  at  Mr.  E.  R. 
Veirs'. 

At  Vallandingham's,  on  Green  river,  it  is  only  one  foot  thick,  50  feet 
below  11th. 

At  Lewisport  boring,  it  is  found  six  feet  ten  inches  thick. 

At  and  around  South  CarroUton,  it  is  not  formed. 

At  Taylor's  mines,  below  Cromwell,  it  is  50  feet  below  the  main  coal 
No.  11,  with  its  characteristic  shales  well  developed.     Coal  3  feet  thick. 

At  Mr.  Cook's  mines,  above  livermore,  Ohio  county,  the  same  No.  9 
is  found  50  feet  below  No.  11,  where  it  has  been  reached  by  a  shafl,  and 
is  5  feet  thick. 

Coals  11th  and  12lh.  Outcrop  on  Veirs  and  Rickett's,  with  15 
feet  of  distance  between  both.  Some  boulders  of  limestone  appear  above 
No.  11th. 

Coal  11th  is  worked  near  by  at  Mr.  Hugh  H.  Martin's,  3  miles 
northwest  of  Greenville,  bi  feet  thick,  with  two  clay  partings.  It  is 
roofed  with  a  limestone  2  to  3  feet  tiiick.  Coal  12th  is  seen  in  the 
hills  above  No.  11th,  but  thin. 

At  Mr.  Th.  Withers'  outcrops,  and  at  Mr.  Andrew  Glenn's,  on  the 
road  from  Greenville  to  Paradise,  coal  No.  11th  is  4  feet  thick.  At 
Mr.  Glenn's  it  is  opened  and  has  above  it  some  boulders  of  limestone, 
with  abundance  of  shells.  Near  by,  the  limestone  is  replaced  by  the 
ochreous  iron  ore  of  Hopkins  county.  In  Mr.  Glenn's  well  coal  No.  9th 
was  reached  50  feet  below  No.  11th. 

Both  11th  and  12th  veins  have  already  been  reported  at  Airdrie, 
where  the  ochreous  iron  ore  is  also  found,  sometimes  at  the  place  of  the 
limestone  above  No.  11  tb;  and  also  at  Clark's  mill. 
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At  Vallandingham's  coal  12th  is  eeen  near  the  top  of  the  hills,  with 
its  black  Ijand,  and  No.  11th  is  opened  15  feet  below  it,  and  has  a  roof  of 
limestone. 

At  South  Carrollton,  No.  12th  is  also  formed  2  feet  thick,  with  iron 
stone  above  it,  and  No.  11th  is  30  feet  lower,  apparently  canneL 

At  Taylor's  mines  No.  11th  is  4i  feet  thick,  just  at  the  base  of  the 
Anvil  Rock  Sandstone.  It  is  covered  by  two  feet  of  its  black,  crumb- 
ling shales,  with  abundance  of  shells.  No.  12th  is  marked  in  the  sand- 
stone by  a  streak  of  coal  C  feet  above  No.  1 1  th. 

The  Rough  creek  coal  mines  of  Mr.  Cook,  as  also  the  Eberly  coal 
mines  in  the  ridge  on  the  other  side  of  Green  river,  belong  to  No.  11. 
At  Mr.  Cook's  the  coal  is  about  35  feet  below  the  Anvil  Rock  Sandstone, 
and  at  Eberly's  ridge  this  sandstone  covers  the  shale  of  the  coal  as  at 
Taylor's  mines. 

At  Cook's  mines  the  coal  is  4 i  to  5  feet  thick,  overlaid  by  a  roof  of 
cannel  shides,  and  some  small  boulders  of  limestone,  or  rather  of  septaria. 
On  both  sides  of  the  river  the  shales  have  abundance  of  their  character- 
istic fossils,  and  the  coal  has  a  tendency  to  cannel.  Mr.  Cook  has 
opened  his  vein  at  three  different  places,  and  found  it  of  the  same  qual- 
ity and  thickness.  The  top  of  the  Anvil  Rock  Sandstone,  near  one  of 
the  openings,  is  covered  by  a  fossiliferous  gray  limestone. 

It  is  not  possible  to  make  a  just  appreciation  of  the  mineral  wealth  of 
Muhlenburg,  Daviess,  and  Ohio  counties.  The  difficulty  of  profitiibly 
using  or  transporting  the  rough  mateml  dampens  the  interest  of  the 
proprietors,  and  prevents  careful  researches.  It  is  only  along  Green 
river  that  the  coal  has  been  worked  with  some  activity,  and  the  great 
amount  of  coal  and  iron  ores  recorded  in  the  shaft  and  boring  of  Airdrie 
is  a  fiiir  indication  of  what  may  be  found  in  the  interior  of  those  counties. 

GREENUP  AND  CARTER  COUNTIES. 

Greenup  county  deserves  the  first  place  in  the  whole  State  of  Ken- 
tucky for  its  mineral  wealth.  It  has,  in  abundance,  beds  of  iron  ore  of 
excellent  quality,  thick  veins  of  fat  oannel  coal ;  and,  with  this,  a  most 
favorable  position  along  the  Ohio  river,  which  fticilitates  the  transporta- 
tion of  the  produces  of  its  mines,  already  transformed  by  its  numerous 
furnaces  and  oil  factories.  It  would  be  plejisant  to  dwell  on  the  prospects 
of  future  prosperity  offered  to  such  a  county  by  the  increase  of  an  indus- 
trious population.     But  the  task  of  the  Geologist  is  to  find  out^  to 
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"'  examine,  not  to  follow  tliose 
springs  of  wealth,  which  indus- 
try only  knows  bow  to  guide 
and  to  regulate  ibr  the  best 
advantage  of  a  country. 

The  fomiHtion  of  the  numer- 
ous veins  of  iron  ore  which  cover 
the  whole  extent  of  Gieenup 
county,  the  northern  part  of 
Carter,  in  Kentucky,  with  the 
i  south  of  Scioto  county,  in  Ohio, 
is  a  geological  problem  of  the 
greatest  interest.  It  has  been 
supposed  that  those  deposits  of 
iron  ore  are  due  to  the  agency 
of  marine  currents,  acting  nlong 
a  ebore,  and  transporting  the 
materials  from  a  distance.  But 
all  the  veins  of  iron  of  Greenup 
county  indicates  quiet  depodt, 
and  do  not  show  any  trace  of 
distil ijjuiu-o.  Numbers  of  these 
veins,  filaced  at  different  hori- 
zons, are  covered  with  soft  black 
shales  stratified,  and,  conse- 
quently ,were  deposited  in  a  quiet 
body  of  water.  Even  some  of 
the  richest  orcsare  locally  inter- 
mixed with  a  quantity  of  roots  of  stigmaria,  of  which  the  leaves  are 
extended  in  their  natund  position — a  proof  that  they  bive  never  been 
disturbed  by  any  movement  of  the  wat^^r.  At  the  epoch  of  the  forma- 
tion of  the  coal,  all  the  country  now  undei-  examination  must  have  been  a 
lake,  an  inland  kgoon,  lull  of  low  Islands,  covered  with  the  v^etation  of 
the  coal  marshes.  As  it  happens  now  in  the  formation  of  the  bog  iron 
ore  around  the  peat  bogs  of  our  formations,  the  iron  was  in  a  process  of 
constant  chemical  formation  and  agglomeration  around  the  mai-shes  of  the 
coal  eipOfAi,  in  BU(d)  placeB  irheve  tibe  water  was  too  deep  for  the  growth 
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of  the  plants.  In  following  the  distribution  of  some  of  the  coal  beds  of 
Greenup,  they  are  found  to  run  into  or  lose  themselves  in  beds  of  iron  ore, 
generally  placed  somewhat  lower  than  the  coal.  It  is  especially  the  case 
with  coal  1  C. 

If  the  peculiar  distribution  of  the  ores  and  coal  strata  of  Greenup 
county  was  general  all  along  the  edges  of  the  eastern  coal  fields  of  Ken- 
tucky and  Ohio,  it  would  be  perhaps  reasonable  to  draw  the  conclusion 
that  tiiese  shallow  marshes  or  low  islands  did  form  the  true  limits  of  the 
eastern  coal  basin,  and  consequently  that  the  great  Silurian  ridge,  which 
separates  both  coal  fields  of  Illinois  and  Ohio,  was  already  formed  at  the 
coal  epoch.  But  there  is  no  similar  formation  any  where  along  the  edges 
of  the  coal  basins  of  Kentucky,  (except  perhaps  a  small  area  in  Mnhlen- 
burg  county,)  neither  to  the  south  in  Morgan,  Breathitt,  Owsley,  nor  in 
Ohio,  except  adjacent  to  the  Ohio  river,  opposite  Greenup  county.  On 
the  contrjiry,  iron  deposits  of  the  same  nature  are  found  in  abundance  in 
the  centre  of  the  great  Apalachian  coal  basin,  where  the  coal  formations 
are  continuous.  This  is,  therefore,  a  local  formation,  which  has  nothing 
to  do  with  the  laws  of  distribution  which  have  governed  the  whole. 

Contrary  to  assertions,  I  find  in  Greenup  county  more  evidence  of 
the  upraising  of  the  coal  measures  against  the  Silurian  ridge,  and  conse- 
quently a  proof  of  the  separation  of  the  great  basin  by  an  upheaval  pos- 
terior to  the  formation  of  the  coal.  Six  miles  west  of  Greenupsburg,  the 
sub-cjirboniferous  limestone  is  exposed  at  the  top  of  a  high  hill,  about  400 
feet  above  the  Ohio  river.  A  strong  dip  to  the  east  soon  brings  it  at 
the  level  of  Tygert's  creek,  where  it  disappears.  At  White  Oak  creek, 
coal  1  A  makes  its  first  appeiirance  in  the  hills,  and  crops  out  at  Coal 
creek,  nejirly  at  the  high  water  level  of  the  Ohio  river,  2  miles  west  of 
Greenupsburg.  Henceforth  the  general  dip  to  the  east  discontinues,  as 
&LV  at  lejist  as  the  mouth  of  Big  Sandy,  and  is  replaced  by  gentle  undu- 
lations, of  which  the  highest  point  is  no  more  than  thirty  feet  above  the 
general  water  level  of  the  country. 

Greenup  county  has  been,  till  lately,  considered  as  especially  abound- 
ing in  productive  iron  ores,  but  deprived  of  valuable  deposits  of  coal. 
The  opening  of  the  railroad  traversing  the  county  from  Ashland  to 
Grayson,  and  the  impetus  given  to  the  search  for  cannel  coal,  by  its  use 
for  the  fabrication  of  oil,  have  caused  the  discovery  of  so  many  new  coal 
baaks,  that  now  this  county  may  be  regarded  not  only  as  poeseBsing 
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a  number  of  workable  coal  beds^  but  as  having  probably  the  thickest 
strata  of  cannel  coal  in  Kentucky.  It  is,  therefore,  convenient  to  cor- 
rect a  few  of  the  sections  formerly  given  by  the  addition  of  the  new 
opened  coal  banks. 

The  section  at  Amanda  furnace  is  one  of  the  most  interesting  in 
Greenup  county,  from  the  beautiful  display  of  mineral  strata,  veins  of 
coal,  beds  of  iron  ore,  of  limestone,  and  of  fire  clay,  which  are  exposed 
on  the  same  vertical  plan  on  the  hill  &cing  the  river  behind  the  fiirnace. 
The  section  is : 


Inches. 


Top  of  the  hills,  covered  space . 

Coarse,  soft,  ochreous  iron  ore . 

Coal  not  opened,  C.  3  ? 

Covered  space,  shales  and  sandstone 

Small  vein  of  kidney  ore 

Shales  and  shaly  sandstone 

Yellow  kidney  iron  ore . 

Covered  space,  shales  and  sandstone 

Lime,  kidney  iron  ore 

Sandstone  and  yellow  shales 

Main  Amanda  coal  bank,  with  clay  parting,  C.  2. 

Shales  and  shaly  sandstone 

Hard  compact  sandstone 

Gray  soft  shales 

Black  soft  shales  without  fossils 

Fire  clay .. 

Kidney  iron  ore 

Alum  fire  clay . 

Limestone  ore 

Limestone — 

Slates  and  shales 

Clay 


Slate  or  kidney  ore,  with  black  soft  shales 

Cannel  coal,  with  clay  parting,  3  to  4  inches  1  B. 

Covered  space,  shales,  &c. . 

Earth,  sandstone,  and  plants 

Black  shales  and  Lepidodendron 

Bituminous  coal,  1  A 

Fire  clay .. 

Shales 

Black  shales,  with  2  inches  kidney  iron  ore 

Fire  clay . 

Block  ore . 


5 

18 
S5 


4 

1  •—  ••••  «»•• 

S 

8 

2 

lb 

•  MM^  ^  •  ^  «»  ^ 

18 

2 

1 

Space  covered  to  low  water  of  the  river  about  50  feet 
The  section  at  Chinch  creek,  between  Steam  farnaoe  and  ihe  Old 
Fulton  forge,  shows  the  distribution  of  the  coal  strata  in  a  still  more 
&vorable  light.    It  marks  the  place  of  the  more  important  strata  of 
Steam  furnace,  and  is  as  follows : 
52 
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Feet.    '  Inches. 


Top  of  hills,  space  covered,  sandstone  and  shales 50  to  75 

Sandstone  and  shales 

Coal,  bituminous 

lire  clay . 

Iron  ore 

Limestone,  irregular,  often  absent 

ShaUs  and  sandstone 

KiwHBj  slate  or  top  ore  of  Steam  furnace — 

Space  covered — 

Coal,  No.  2d 

Shales  and  slates,  No.  2 

Coal,  No. 2d.-. 

Shales  and  sandstone - 

Bituminous  slate,  No.  1  C 

Shales  and  sandstone 

Black  slates  with  Flabellaria,  &c.,  No.  1  B  Chinch  coal 

Cannel  coal  in  blocks.  No.  1  B  Chinch  coal 

Black  shales  and  plants.  No.  1  B  Chinch  coal 

Bituminous  coal.  No.  1  B  Chinch  coal 

Black  slate  parting.  No.  IB  Chinch  coal 

Bituminous  coal.  No.  1  B  Chinch  coal 

Block  ore  at  Steam  furnace,  where  coal  B  is  absent 

Sandstone,  shales,  and  gray  metal 

Coal  No.  1  A,  3  feet  coal,  1  foot  shales  above 

Covered  space,  shales,  sandstone,  and  gray  metal . 

Coal  or  cannel  shales ,., 


8 
1 
2 
1 
1 

40 
1 

10 

9 

4 

2  to  3 

75 
1 

15 


3 


1 

38 

4 

60 


10 

4 
8 
3 
4 
10 


At  Steam  furnace,  this  last  streak  of  coal  is  20  feet  below  the  sur&ce 
in  a  well.  At  Chinch  creek,  it  is  just  at  the  level  of  the  creek.  Here 
the  distance  to  the  base  of  No.  1  B  is  just  100  feet.  At  Steam  furnace, 
where  the  coal  1  B  is  not  foimed,  the  distance  from  this  streak  of  coal 
to  the  block  ore,  or  place  of  No.  1  B,  is  also  100  feet.  Where  this  block 
ore  is  found,  the  coal  is  generally  absent. 

No  trace  of  coal  has  been  seen  in  Greenup  county  below  the  millstone 
grit  or  conglomerate.  The  examination  of  the  coal  banks  of  the  county 
begins,  therefore,  with  No.  1  A. 

Coal  1  A  seen  opened  at — 

Mr.  S.  Bradshaw's,  near  the  bed  of  Indian  creek,  3  feet  thick,  with 
6  inches  clay  parting,  and  a  roof  of  shales. 

At  Chinch  branch,  on  the  land  of  the  Maysville  Coal  and  Oil  Com- 
pany, where  it  is  3  feet  thick  and  bituminous,  overlaid  with  sandstone. 

Near  Steam  furnace,  at  Mr.  G.  Davidson's,  coal  4  feet  thick,  with  one 
foot  clay  parting,  and  a  roof  of  black  shales  above  it. 

At  Ulin's  branch,  one  and  a  half  miles  below  Steam  furnace,  and  near 
by  at  the  head  waters  of  Ramsey  hollow.  Here  the  coal,  under  black 
shales  2  to  3  feet  thick,  is  now  hid  by  a  slide  of  the  bank. 
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Dr.  Spalding's  coal,  8  inches  thick,  covered  with  the  black  shales,  has 
the  characteristic  Lingula  and  Lepidophilla.  It  is  exposed  on  the  road 
from  Greenupsburg  to  Raccoon  furnaca 

At  Raccoon  furnace,  in  the  bed  of  the  creek,  coal  8  inches  thick. 

At  Coal  creek,  one  mile  above  its  moutii,  at  Mr.  Richards',  coal  18 
inches  thick  The  roof  is  a  thick  stratam  of  black  shales  overlaid 
by  a  sandstone,  full  of  plants. 

At  Mr.  W.  England's  coal  bank,  on  Slash  branch,  same  tbicknesi 
and  characters  as  the  former. 

At  Caroline  furnace,  coal  15  feet  above  the  creek,  mostly  roofed  by 
sandstone,  sometimes  with  one  foot  of  shales.  It  varies  in  thickness 
from  1  foot  to  18  inches. 

On  branch  of  Oak  creek,  on  the  road  to  Amanda  fiimace,  Hammer^s 
coal,  18  to  24  inches  thick,  under  its  sandstone.  At  this  place  the  coal 
looks  better  than  at  Caroline  furnace. 

At  Amanda  furnace,  coal  10  to  18  inches,  under  black  shales.  It 
has  some  coal  brash  at  its  bottom. 

Around  Buena  Vista  and  Greenup  furnaces  this  coal,  8  to  1 4  inches 
thick,  is  seen  at  some  of  its  outcrops,  near  the  branch  of  the  creek, 
mostly  overlaid  by  sandstone.    At  Bush  creek  it  is  2  feet  thick. 

At  Catlettsburg,  25  feet  below  1  B,  a  coal  is  exposed  in  a  deep  ravine, 
about  half  a  mile  east  of  the  town,  and,  from  its  position,  is  referable  to 
this  1st  A  vein.  It  appears  roofed  by  fire  clay  and  iron  ore,  and  8  to 
8  inches  thick. 

From  Catlettsburg  to  Grayson,  along  the  railroad,  this  coal  is  not 
seen ;  'but  at  Grayson  it  is  exposed  on  Dr.  Lansdown's  property,  near 
his  house,  coal  1  foot  thick,  50  feet  above  low  water  of  Little  Sandy, 
where  the  top  of  the  millstone  grit  is  exposed.  This  is  the  only  place 
where  this  coal  was  examined  in  Carter  county. 

Coal  1  B.    In  Greenup  and  Carter  counties  it  was  examined : 

At  Chinch  creek,  Maysville  Coal  Oil  Company,  where  four  openings 
have  been  made  into  the  cannel  coal,  which  is  4  to  4i  feet  thick,  as 
r^K)rted  on  the  section. 

At  Indian  creek,  wherox  the  bank  is  now  concealed  by  debris,  but 
seems  to  have  the  same  characters  as  the  former.  The  section  is  given 
by  Mr.  Lyon,  vol.  3,  p.  456. 

On  Col  Bradford's  and  Geo.  Wurtz's  land,  two  miles  south  of  Fulton 
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fiirnace,  where  two  entries  have  been  made  into  the  same  cannel  coal  as 
the  former.    The  coal  is  there  3i  feet  thick. 

In  the  bed  of  Whetstone  creek,  near  Mr.  John  Steward's  house,  where 
it  is  6  to  10  inches  thick,  half  cannel,  half  bitaminoos,  with  abundance 
of  fossil  plants  in  the  shales. 

One  and  a  half-  miles  south  of  Raccoon  furnace^  where  the  cannel  coal 
is  18  to  20  inches  thick,  and  its  shales  are  full  of  Flaiellaria  and  Ztn- 
ffula.  Here  are  two  openings  in  the  bank.  On  the  land  of  Raccoon 
fiirnace  the  section  is : 


Hard  saudstone 

Bitaminons  coal 

Black,  bituminous,  and  micaceous  shales,  with  plants  and  Linyula , 

Cannel  coal - — -• 


Inches. 


6 
6 


Half  a  mile  from  this  place,  on  the  land  of  Buiialo  furnace,  it  is : 


Inches. 


Gray  micaceous  shales  . . 

Bituminous  coal 

Graj  shales,  with  plants. 

Cannel  coal 

Bituminous  coal 


2 


Near  Raccoon  furnace,  40  feet  above  No.  1  A,  it  has  the  same  char- 
acters, and  is  8  inches  thick. 

At  Amanda  furnace,  on  the  hills  facing  the  river,  coal  1  B  is  repre- 
sented only  by  the  black  bituminous  shales  bearing  plants,  especially 
Flabellaria.  But  back  in  the  hills  it  is  finely  developed.  1st  At 
White  Oak  branch,  3  feet  thick.  It  is  here  cannel  coal,  with  a  roof  of 
soft  shales,  entirely  covered  with  FlaheUaria.  2d.  At  head  waters  of 
Pond  run  and  Indian  run,  with  the  same  characters.  3d.  At  David- 
son's hollow,  4  miles  west  of  the  furnace,  coal  4  feet  thick,  hard  cannel, 
appearing  entirely  formed  of  Flabellaria  and  Sligmaria^  visible  in  the 
coal;  roofed  with  coarse  micaceous  gray  shales.  4th.  At  Salisbury's 
hollow,  6  miles  from  Ashland,  2i  miles  from  railroad,  coal  4^  feet  thick. 
One  foot  of  it  is  bituminous,  separated  by  four  inches  clay  parting  from 
3i  feet  fine  compact  cannel.  5th.  Below  Mr.  Wm.  Morrow's  house,  on 
east  fork  of  Little  Sandy,  where  it  is  half  bituminous,  vwy  shaly,  about 
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5  feet  thick,  covered  by  black  slates  and  overlaid  by  12  feet  of  gray 
micaceous  shales.  The  same  vein  crops  ojA  in  the  hills  around  in  vari- 
ous stages  of  development 

Along  the  railroad  from  Ashland  to  Grayson,  it  is  seen  in  near  prox- 
imity with  C.  1  C,  (sections,  p.  43,  and  Rep.  2,  p.  355.)  At  Star  fur- 
nace and  Kilgore's,  it  is  near  the  base  of  the  hills  connected  with  1  C. 

Around  Buena  Vista,  on  the  land  of  Mr.  Means,  it  is  under  gray 
micaceous  shales,  mostly  in  two  members.  The  upper  part,  8  to  14 
inches,  is  coarse  cannel  coal  or  cannel  shales ;  the  lower  part  is  bitumin- 
ous coal,  1  foot  thick.     On  Bush  creek  the  cannel  coal  is  fine,  but  only 

6  inches  thick.  On  Williams'  creek,  near  Mr.  Green's  house,  it  has  also 
fine  cannel  coal,  ten  inches  thick. 

At  and  around  Greenup  furnace,  this  coal  takes  a  great  development. 
It  is  opened  at  many  places,  and  now  worked  for  its  cannel,  rich  in  oi!, 
and  of  excellent  quality,  (sect.  p.  42.) 

Near  Hood's  creek,  on  the  land  of  the  Bellfonte  furnace,  coal  1  B  is 
worked  2i  feet  thick,  bituminous.  It  is  roofed  by  brashy  coal  and  gray 
shales,  and  placed  20  feet  above  earthy  sandstone.  It  has  above  it  three 
different  coal  stains,  separated  by  fire  clay  and  iron  ore  in  a  space  of  21 
feet. 

On  the  land  of  the  Pennsylvania  furnace,  this  coal  is  apparently  con- 
nected with  No.  1  C.  Its  palfleontology  is  obscura  At  least,  I  did  not 
find  characters  evident  enough  to  place  its  different  members  with  oer- 
tainty.     The  section  is  : 


Yellow  shales  and  sandstone,  covered  space. 

Bliick  bituminous  soft  shales 

Bituminous  coal 

Slate  parting  with  few  plants 

Bituminous  coal 

Fire  clar  parting . 

Biniminuus  coal . - 

Cannel  coal 

Fire  clay 

Black  shales 

Bituminous  coal  in  bed  of  creek . 


Feet. 


10 


1 
1 


15 
1 


Inches. 


6 


6 
6 


Near  Catlettsburg,  coal  1  B  is  opened  on  Horse  branch,  near  the  Ohio 
river,  where  its  roof  of  gray  shales  is  covered  with  beautiful  specimens 
of  its  plants.     Along  Gatlett's  creek  there  ar^  two  other  openings  into 
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this  v^n.    At  the  Hiree  openings  the  coal  is  bitaminous.     (Vide  fieo- 
tions  in  Mr.  Lyon's  report,  vol.  2,  pp.  357-8.) 

At  Clinton  furnace  it  is  only  a  thin  coal,  half  oannel. 

At  Grayson,  Carter  county,  it  has  been  worked  in  the  hills  for  the  salt 
works  of  Dr.  Lansdown.  It  is  ther^^  feet  9  inches  thick,  with  3  to  4 
inches  clay  parting.  It  appears  to  be  covered  with  black  bitiinunoos 
cannel  shales.  The  bank  is  now  covered  by  a  slide,  and  could  not  be 
fully  examined.  Along  Little  Sandy,  above  Grayson,  this  coal  crops 
out  at  many  places,  ^d  is  said  to  be  always  cannel. 

At  Mt  Savage  furnace  coal  1  B  is  seen  covered  with  gray  shales,  full 
of  plants,  near  tiie  bed  of  Pritchard's  creek,  half  mile  from  the  fumaca 
On  the  same  hill,  above  this  bank,  the  main  coal  is  not  formed.  Behind 
tiie  furnace,  coal  I  B  ke^  its  place  by  its  shales  and  plants  only,  but 
it  has  no  trace  of  coal ;  and  the  main  coal  makes  its  appearance  20  feet 
higher,  separated  from  the  shales  of  No.  1  B  by  a  bank  of  sandstone. 
Both  Pritchard's  coal  in  creek  and  main  coal  must  be  referred  to  two 
divisions  of  No.  1  B.  The  main  coal  has  at  its  bottom  a  brash  coal, 
with  abundance  of  plants.  This  is  exactly,  though  in  a  larger  scale,  the 
same  position  as  that  of  tibe  v^s  of  Stillwater,  mentioned  above,  (page 
40.) 

Coal  1  C.  As  a  separate  vein,  it  has  dready  been  reported  around 
Baena  Vista  and  Greenup  furnaces,  generally  20  feet  above  IB.  It  is 
seen  also,  but  unopened,  on  the  land  of  Bellfonte  furnace,  and  especially 
along  the  railroad  from  Ashland,  at  a  variable  distance  from  1  B.  It  is 
worked  3  feet  thick,  just  above  the  railroad,  at  Mr.  Rouse's. 

All  along  the  Ohio  river  its  place  is  occupied  by  a  limestone,  and  the 
coal  is  not  formed,  or  is  thin.  In  the  hills  behind  Ironton,  in  Ohio,  it 
has  black  cannel  shales  and  1 0  inches  coal. 

I  refer  also  to  this  vein  a  thin  coal  at  Catlettsburg,  45  feet  above  1  B, 
and  the  main  coal  of  Clinton  furnace,  30  feet  above  the  cannel  coal  1  B 
exposed  in  the  creek.  The  black  bituminous  shales  of  Mt  Savage  fur- 
nace, evidently  belonging  to  C.  1  C,  have  already  been  mentioned. 

Coal  2d,  Is  probably  the  vein  badly  opened  at  the  head  waters  of 
Chinch  creek,  separated  in  two  parts  by  4  feet  of  shales,  with  plants. 
Each  part  of  the  coal  is  1 5  inches  to  2  feet. 

On  Whetstone  creek,  at  Mr.  John  Steward's,  it  is  opened  1  to  3  feet 
thick,  at  six  different  places,  sometimes  half  cannel. 
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At  Raccoon  furnace  its  place  is  marked  100  feet  above  the  creek  by 
a  streak  of  coal  and  a  bank  of  shales. 

This  vein  is  worked  as  the  main  Amanda,  the  main  Ironton,  and  the 
main  Ashland  coal,  up  in  the  hills,  generally  4  feet  thick,  including  a 
clay  parting. 

At  Buena  Vista  furnace,  it  is  opened  above  the  church,  3  feet  8  inches 
thick,  with  a  3  inch  hard  shale  parting. 

At  Oatlettsburg  its  place  is  not  marked,  unless  it  be  by  a  replacing 
limestone. 

At  Star  furnace  and  Ealgore^s,  it  varies  in  thickness  from  3i  to  5 
feet,  including  clay  parting,  and  is  90  feet  above  coal  1  C. 

At  Stinson's  hills,  and  at  Mt  Savage  furnace,  it  is  marked  by  a  stun 
of  coal  or  a  bed  of  shales,  about  75  feet  above  coal  1  C. 

Coal  Zd.  Except  at  Stinson's  hills  and  above  Grayson,  both  places 
already  reported,  this  vein  is  not  worked  any  where  in  Greenup  and  Car- 
ter counties.  The  general  remarks  contain  all  that  can  be  said  about 
these  banks.  The  beds  of  coal  marked  three  feet  and  unopened,  both  at 
the  top  of  the  Amanda  and  Buena  Vista  sections,  are  referred  to  it,  as 
well  as  the  top  coal  banks  of  Raccoon  furnace,  and  of  Mr.  J.  Steward, 
at  Whetstone  creek. 

Coal  Uh.  It  has  not  been  identified  in  Greenup  and  Garter  counties, 
where  the  hills  are  generally  too  low  to  contain  it  It  may  be  also  that 
it  has  not  been  formed  in  that  part  of  the  country.  In  Ohio,  opposite 
Ashland,  the  Mahoning  Sandstone  tops  the  hills  without  any  coal  at  its 
base. 
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GENERAL  SECTIONS  OF  MORGAN  AND  BREATHITTt 
COUNTIES.— I  INCH  FOR  200  fki.t. 


25  f. 


105  f. 


80  f. 


I       I 


I     BO  f.     I 


I        I 


I        I 


I    100  f.    I 


I I 


15  f. 


20  f. 


3  to  5  ft  C.  3d. 
3to4fk.  C.2d. 

4  to  6  ft.  C.  1  B. 
2  to  3  ft.  C.  1  A. 

S.  S. 
Conglom.  S.  S. 

Coal  6  inches. 
Coal  2  ft. 

10  ft.  sub-car.  L. 


S.  S. 


4  to  5  ft.  C.  3d. 


MORGAN,  BREATHITT,  AND  PART  OF  OWSLEY. 

The  disposition  of  the  coal  strata  in  these  counties  is  not  materially 
different.     The  section  of  Morgan  county  begins  lower,  and  shows  two 

beds  of  coal  below  the 
conglomerate.  The 
section  of  Breathitt 
begins  above  the  con- 
glomerate,  and  its  up- 
per coal  No.  3  is  at  a 
somewhat  greater  dis- 
tance from  No.  2.  It 
shows  already  Hie  in- 
creasing development 
of  the  coal  measures 
to  the  southwest 

Morgan  and  Breath- 
itt counties  have  cer- 
tainly a  great  abund- 
ance of  co^.  Most 
of  the  creeks,  in  these 
counties,  are    strewn 


25  f. 


95  f. 


1  to  2  ft.  C.  2d. 


6  inchas  C. 


4  to  6  ft.  C.  1  B. 


2to3ft.  C.l  A. 


with  pieces  of  coal,  detached  from  unopened,  mostly  unknown,  strata 
buried  in  the  hills. 

What  was  said  of  Muhlenburg,  Ohio,  and  Daviess  counties  of  the 
western  basin,  is  also  true  for  this  part  of  the  eastern  coal  fields.  A  few 
mines  are  worked  near  Jackson,  for  the  trade  of  the  Kentucky  river, 
navigable  for  barges  in  the  winter  months ;  a  few  entries  have  been  made 
also  around  West  Liberty  for  an  occasional  transportation  on  the  Licking 
river.  But  except  this,  there  is  at  present  very  little  trade  in  the  coals 
of  these  counties.  Their  inexhaustible  deposits  of  combustible  mineral 
will,  at  some  future  time,  become  of  great  value,  at  least  for  home  indus- 
try. The  numerous  outcrops  reported  below  are  only  a  specimen  of 
this  mineral  wealth. 

The  coal  strata  below  the  conglomerate  have  already  been  reported. 
Our  examination,  therefore,  begins  with  : 

Coal  1  A.     In  Morgan  county  it  has  been  seen — 

At  Old  Latham  coal  bank,  head  waters  of  Glady  creek. 
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On  the  road  from  Hazlegreen  to  West  Liberty,  in  the  bed  of  Grassy 
creek,  with  black  shales  above  it,  but  still  unopened. 

On  Little  Caney,  coal  8  to  12  inches  thick,  overlaid  by  15  feet  of 
black  shales. 

On  waters  of  Caney,  near  Judge  W.  Lykins'  house,  coal  3  feet  2 
inches  under  sandstone. 

On  the  same  creek,  and  two  miles  below  the  former,  coal  2  feet  thick 
under  8  feet  of  black  shales. 

One  mile  southeast  of  West  Liberty,  near  the  guide  post,  on  the  road 
to  Louisa,  coal  18  inches  thick,  with  black  shales  above  it 

In  Breathitt  county  coal  1  A  is,  at  Jackson,  18  inches  thick,  or  more. 
The  bank  has  been  worked,  but  is  now  covered. 

On  Quicksand  river,  three  outcrops  of  this  vein  have  been  reported 
with  the  sections.  Another  outcrop  is  seen  on  South's  and  Breck's 
claim;  coal  14  inches  thick,  roof  of  black  slates. 

On  Troublesome  river,  two  outcrops  of  the  same  coal  have  been  men- 
tioned. There  is  still  another,  near  the  mouth  of  the  river,  in  connection 
with  No.  1  B. 

On  Cane  creek,  No.  1  A  is  only  4  to  6  inches  thick. 

On  Puncheon  Camp  fork,  it  is  15  inches,  and  on  Middle  fork  of 
Kentucky  river,  1  foot^  still  covered  with  black  shales. 

In  Owsley  county,  this  coal  crops  out  at  Jett's  and  Meadow's  creeks, 
as  reported ;  coal  1  foot  thick. 

I  could  not  ascertain  if  both  the  coal  banks,  the  one  at  Booneville  and 
the  other  on  Back  creek,  three  miles  from  the  town,  belong  to  this  vein. 
At  Booneville,  the  coal  is  said  to  be  20  inches,  bituminous.  It  is  covered 
with  3  feet  of  micaceous  shales,  without  plants,  overlaid  by  8  feet  of 
hard  sandstone,  with  plants ;  very  probably  the  sandstone  of  No.  1  A. 
Both  coal  banks  were  under  water. 

Coal  1  B,  and  its  divisions,  was  seen  in  Morgan  county,  two  miles 
south  of  Hazelgreen,  where  the  gray  shales  only,  with  abundance  of  their 
characteristic  plants  and  fruits,  are  exposed  in  the  bed  of  a  branch  of 
Red  river.  Probably  there  is  a  coal  under  the  shales.  Among  the 
plants  examined,  there  was  an  abundance  of  Sphenopteris  artemistcefolia, 
Brgt.,  very  rare  m  the  American  coal  fields,  though  common  in  Europe^ 
and  a  new  OdorUopieriSy  found  also  in  Illinois,  near  St.  Louis,  on  the 
B2imO  g^logicsl  hbri^itf. 
58 
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On  a  branch  of  Stillwater^  this  coal  has  been  reported  before,  as  well  as 
the  opening  on  Blackwater  creek. 

On  Nicholas'  fork  of  Grassy  creek,  coal  6  inches. 

On  Little  Caney  it  is  of  the  same  thickness,  and  separated  from  coal 
1  C,  3  feet  thick,  by  30  feet  of  shales.  This  last  coal  is  foil  of  stems 
and  poor.  Many  other  outcrops  of  coal  1  B  are  seen  along  Little  Caney ; 
but  they  are  generally  thin. 

On  Elk  creek,  half  a  mile  southeast  of  West  Liberty,  coal  1  B  is 
connected  with  coal  1  A,  about  18  inches  thick,  in  two  beds.  On  the 
same  creek,  at  Mr.  Robert  Casca's,  a  vein  of  coal  1  foot  thick,  and 
another  at  Mr.  Harrison  Cole's,  entirely  cannel,  and  said  to  be  4  feet 
8  inches,  were  covered,  and  could  not  be  fully  examined.  They  are 
referred  to  this  vein  with  doubt 

At  low  water  of  the  Licking,  near  West  Liberty,  the  upper  part  of 
1  B  is  6  inches  thick.     It  has  above  it  the  shales  with  the  plants. 

On  Mordecai  creek,  at  Mr.  S.  Schoolfield's,  No.  1  B  is  finely  developed, 
and  mostly  cannel  coal,  three  to  four  and  a  half  feet  thick,  at  6  different 
openings.  No.  1  A  is  placed  there  20  feet  lower,  as  reported  in  the 
section  of  that  coal. 

At  Mr.  Wm.  Davis',  3  miles  southeast  of  West  Liberty,  on  the  waters 
of  Caney,  this  vein  has  2  feet  of  bituminous  coal,  and  fiirther  up,  at  Mr. 
Allen  Cassidy's,  15  inches. 

On  the  land  of  Judge  Lykens,  waters  of  Caney,  it  is  beautifully  exposed 
at  seven  or  eight  different  openings,  mostly  cannel  coal.  The  distribu- 
tion is  generally  thus : 

Feet-    1  iDches. 


Micaceous  shales  or  shaly  sandstone  of  various  thickness.  j 

Bituminous  coal  and  black  shales ' 

Gray  shales  with  the  plants 

Cannel  coal ._   3 

Bituminous  ooal i  8 


10 
6 


At  one  of  the  openings,  the  coal  is  all  bituminous,  though  in  two  parts, 
and  only  two  feet  thick ;  and  at  a  short  distance  on  the  same  level,  the 
coal  is  cannel  and  4  feet  3  inches  thick  Down  the  creek  it  is  seen  near 
the  road  much  divided,  as  follows : 
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Gray  metal  and  shales,  with  some  plants 

Hard  micaceous  shaly  sandstone,  without  fossils 

Bituminous  coal 

Clay  parting 

Bituminous  coal .. 

Black  soft  shales,  with  plants 

Bituminous  coal 

Soft  fire  clay, with  stigmaria - 

Bituminous  coal , 


Feet. 


30 


Inches. 


3 
9 
3 

4 
2 
9 
8 
6 


Divisions  like  this  are  interesting  for  explaining  the  multiplication  of 
the  beds  of  this  coal ;  whereas,  in  the  east  they  become  thicker,  and  fbnn 
peculiar  and  separate  strata. 

On  big  branch' of  Lick  fork,  coal  1  B  is  4  inches  tiiick. 

In  Breathitt  county,  coal  1  B  is  seen : 

On  the  waters  of  Frozen  creek,  near  the  road  to  Jackson,  where  the 
coal  crops  out  all  along  the  creek,  half  cannel,  half  bituminous.  No.  Z 
is  about  75  feet  above  it,  and  No.  3  is,  perhaps,  the  bank  formerly  worked 
at  Satnl.  Holmes',  and  said  to  be  3  feet  thick.  I  found  there  some  soft 
yellow  shales,  with  plants.  But  tiie  coal  has  been  covered,  and  could  not 
be  seen.  Another  outcrop  of  coal  in  the  same  vicinity,  at  Itfr.  Day's,  is 
also  covered. 

At  Jackson,  coal  1  B  is  worked  4  feet  thick,  at  Mr.  T.  W.  Cardwell's 
mines,  and  at  Messrs.  Jerry  South  &  Sons.  It  is  here  a  good  bituminous 
coal,  with  a  tendency  to  canneL 

On  Quicksand  creek,  on  Mr.  Strong's  land,  where  it  is  said  to  be  7 
feet  thick,  and  all  cannel.     The  bank  is  covered. 

At  Meat  Scaflbld,  branch  of  Quicksand  creek,  where  it  crops  out 
about  8  feet  above  the  level  of  the  creek.  This  branch  is  full  of  pieces 
of  cannel  coal. 

At  Isaac  Eisner's,  where  it  was  reported  to  be  13  feet  thick,  I  found  it 
as  follows : 


Covered  space,  apparently  black  shales 

Black  fire  clay  and  stigmaria 

Bituminous  coal , . 

Black  bituminous  cannel  slates,  with  two  thin  streaks  of  poor  ooal 

Gray  fire  clay  and  shales . . . . — ..... 

Good  bituminous  coal ...... . . .- 

Fire  clay  below. 


Inches. 
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At  Mr.  Isaac  Back's,  3  miles  from  Jackson,  G  inches,  bituminous  coal 
and  21  inches  cannel;  and  near  by  at  Mr.  RoarkX  where  it  has  the  same 
thickness. 

The  lower  part  of  this  vein,  covered  with  the  gray  shales  and  plants, 
crops  out  2  feet  thick.  One  hundred  yards  above  the  mill  of  Quick- 
sand, and  just  opposite  the  mill,  its  upper  part,  2  feet  thick,  underlaid 
by  the  same  shales  and  plants,  is  roofed  by  sandstone. 

At  Judge  Alfred  Combs',  on  Barge  fork  of  Troublesome  creek,  where 
it  is  2i  feet  thick,  half  cannel. 

On  the  Kentucky  river,  at  Thos.  Swells'  bank,  reported  before. 

On  main  left  fork  of  Cane,  coal  20  inches  thick,  with  shales  and 
plants  at  the  bottom  and  sandstone  above.  Two  of  the  outcrops  on 
the  same  creek  are  reported. 

Coed  2d.  Is  not  much  worked  in  the  counties  under  examination. 
On  head  waters  of  Buck  creek  of  Kentucky  river,  Morgan  county,  it  is 
3  feet  4  inches  thick,  with  a  4  inch  clay  parting.  It  is  there  named 
Brown's  coal.  The  coal  is  good,  but  whitish,  with  efflorescence  of  sul- 
phates. 

On  branch  of  Lacey's,  near  Hazl^een,  where  it  is  the  Swango's  coal, 
it  has  the  same  thickness,  and  same  quality  of  coal,  as  the  former. 

At  West  Liberty,  it  is  the  Hazlerig's  coal,  3  feet  thick,  separated  into 
three  members  by  two  clay  partings.  It  is  there  75  feet  from  the  upper 
member  of  No.  1  B  exposed  at  low  water  of  the  river. 

At  Judge  Lykins'  it  is  not  opened,  but  has  been  found  in  the  hills 
between  his  upper  and  lower  cannel  coal  banks. 

In  Breathitt  county,  its  place  is  marked  on  Bone  creek  by  21  inches 
of  bituminous  coal. 

About  one  hundred  feet  above  the  cannel  coal  of  Mr.  Roark,  it  is  also 
marked  by  a  streak,  as  well  as  below  Haddocks'  mine ;  but  it  is  un- 
opened at  both  places. 

Coal  No.  3d  is  better  developed  than  the  former;  but  its  place  in  the 
hills  is  too  high  for  convenience.  At  Jackson,  250  feet  above  No.  1  B, 
there  is  a  streak  of  cannel  coal  marking  its  place,  and  it  may  be  found  to 
be  a  good  coal  in  the  hills  around.  It  is  extensively  worked  at  Had- 
dock's mines,  and  is  probably  Mr.  Jno.  Wells'  coal  bank,  near  the  top  of  a 
high  hill,  between  the  Kentucky  and  Troublesome  rivers.  The  coal  is 
said  to  be  4  feet  thick,  and  half  cannel.     It  has  been  opened  before,  but 
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GENERAL  SECTION  OF  LAW- 
RENCE, JOHNSON,  &  FLOYD 
COUNTIES.— 1  IN.  ro»  lUU  ft. 


50  f. 


150  f. 


Top  of  hills. 


5  feet  C.  3d. 


is  now  caved  in.     This  coal  will  be  found  in  thick  strata,  near  the  top  of 
the  highest  hills  of  Quicksand  and  Troublesome  river. 

Its  distribution  in  Morgan  county  is  the  same  as  in  Breathitt.  It  has 
been  opened  near  West  Liberty,  where  it  is  the  Cox's  coal,  and  tops  the 
highest  hills  of  Caney  creek,  on  the  land  of  Judge  Lyken. 

LAWRENCE,  JOHNSON,  AND  FLOYD  COUNTIES. 

In  Lawrence,  Johnson,  and  Floyd  counties.  No.  1  B  is,  as  in  Greenup 
county,  generally  at  the  water  level  ;*  but  the  measures  increase  in  thick- 
ness, the  coal  strata  are  placed  at  a  greater 
distance,  separated  by  thick  beds  of  sand- 
stone;  the  country  is  deeper  cut  and  the 
hills  higher.  The  coal  strata  appear  to  follow 
the  same  rate  of  progression,  and  are  gen- 
erally more  developed. 

The  observation  formerly  made  for  Breath- 
itt and  Morgan  counties,  about  the  great 
amount  of  coal  still  unknown,  remains  true 
for  these  counties.  The  exportation  is  made 
only  by  the  Louisa  and  Tug  rivers ;  and  as 
long  as  these  rivers  are  not  slacked,  the 
navigation  is  too  precarious  to  admit  of 
active  operations  in  the  exportation  of  the 
coal. 

A  lower  coal,  1  foot  thick,  is  generally 
formed  in  these  counties,  just  at  the  top  of 
the  conglomerate.  It  is  exposed  in  Paints 
creek,  near  Paintsville,  in  Johnson  county, 
and  at  some  places  along  Blane  river.  In 
the  boring  of  Warfield  it  is  recorded  6  feet 
thick ;  but,  like  the  coal  below  the  conglom- 
erate, the  thickness  is  evidently  overrated 
by  counting  with  it  the  whole  thickness  of 
the  black  slates  forming  the  roof  of  the  coal. 

Coal  1  A  is  apparently  connected  with 


140  f. 


20  f. 


10  f. 


55  f. 


100  f. 


2}^  to  4  feet  C.  2d. 


8  inches  coal. 


6  inches  coal. 


4  to  6  feet  C.  1  B. 


2  to  3  feet  C.  1  A. 


25  f. 


u*UW\ilW 


13  inches  coal. 


Creek. 


1  B  in  Lawrence  county,  at  Gravit's  and  Peach  Orchard  mines.     At 
Warfield,  it  is  the  main  coal,  worked  5i  feet  thick,  70  feet  below  1  B. 

•  Alone  the  railroad  from  GraTson  to  Ashland,  the  geological  horizon  does  not  tuj  more  than 
90  to  30  feet  in  the  whole  length  of  the  track. 
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In  Johnson  county,  at  and  around  Paintsville,  it  is  generally  3  feet 
thick,  covered  with  sandstone  and  overlaying  a  brash  coal  with  plants. 
It  is  opened  near  Paintsville,  at  Messrs.  Stalford  &  Hammond's.  Its 
place  is  generally  40  to  50  feet  below  1  B.  In  Floyd  county  it  is  of 
the  same  thickness  and  in  the  same  position.  Opposite  Prestonburg  it 
is  3^  feet  thick  and  lies  35  feet  below  1  B. 

Coal  1  B  was  seen  in  Lawrence  county,  at  Mr.  Robert  Eastham's, 
where  it  is  3  feet  thick,  bituminous  coal  and  the  top  cannel.  Near  by,  on 
Biane  river,  it  is  two  feet  thick,  and  is  all  cannel. 

On  Louisa  river,  at  Calhoun  mines,  and  at  Peach  Orchard,  it  is  much 
divided,  and  thus  its  working  is  rendered  troublesome  and  expensive. 

On  Tug  river,  opposite  Louisa,  it  crops  out  under  sandstone,  and  is 
there  a  thin  coal,  roofed  by  cannel  shales,  and  is  seen  also  two  miles 
above,  where  it  is  in  three  members,  with  only  8  inches  of  good  coal. 

At  Warfield  it  is  apparently  only  6  inches  thick.  But  it  is  not  certain 
that  this  streak  is  the  only  representative  of  the  vein  in  the  vicinity. 
A  few  miles  down  the  river,  the  dip  of  No.  1  A  being  somewhat  stronger 
than  the  slope  of  the  river,  it  disappears,  and  No.  1  B  makes  its  appear- 
ance near  high  water  level,  and  is  seen  in  a  great  bank  of  black  shales, 
25  to  30  feet  thick,  where  it  is  divided  into  three  veins  of  6  inches  to 
1  foot  each.  Though  coal  1  B  is  riot  opened  at  Warfield,  its  place  is 
evidently  marked  by  its  position  above  1  A,  and  by  the  presence  of  1 
C,  100  feet  above  it,  and  perfectly  well  characterized  by  its  shales  full  of 
stems  and  the  bmshy  nature  of  its  coal. 

This  coal  1  B  is  exposed  along  the  road  fr6m  Warfield  to  Peach 
Orchard,  especially  on  Rockcastle  creek,  always  thin. 

Near  the  road,  about  half  way  up  the  river  from  Peach  Orchard  to 
Paintsville,  in  Johnson  county,  it  is  opened  under  a  bank  of  gray 
micaceous  shales,  with  prints  of  Lepidodendron,  FlaheUaria^  &c.  The 
coal  is  half  bituminous,  and  is  two  feet  thick  to  the  level  of  the  creek ; 
but  its  lower  part  is  uncovered. 

Seven  miles  below  Paintsville,  on  Louisa  river,  it  is  4  to  5  feet  thick, 
mostly  coarse  cannel  coal. 

At  and  around  Prestonburg  it  is  the  main  coal,  averaging  4  feet. 
Some  of  its  outcrops  are  exposed  along  the  river  for  15  miles  above 
Prestonburg. 

At  Paintsville,  it  is  worked  at  Mr.  Moses  Preston's,  on  Muddy 
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branch,  where  it  is  of  a  bituminous  character,  with  some  cannel  coal 
at  the  bottom,  in  all  4  feet  2  inches  thick.  Its  roof  is  a  gray  shale, 
marked  with  numerous  impressions  of  plants.  It  has  been  opened  also 
at  a  short  distance  just  above  Louisa  river,  H  mile  below  Paintsville, 
160  feet  above  low  water,  where  it  is  bituminous  coal,  thirty  inches 
thick. 

On  the  land  of  Dr.  H.  F.  Strong,  1  mile  west  of  Paintsville,  No.  1  A 
and  1  B  are  seen  at  their  respective  places,  but  not  opened. 

As  reported  before,  Mr.  Jesse  Wheeler  works  this  coal  4  feet  thick  in 
the  same  vicinity. 

Coal  No.  1  0.  The  coal  banks  referable  to  this  vrin  have  been  all 
mentioned. 

Coal  JVo.  2.  Reported  at  Gravit's  and  Calhoun's  mines,  on  Louisa 
river,  3  to  4  feet  thick,  mixed  with  clay  partings.  At  Peach  Orchard, 
where  it  is  the  main  and  only  workable  bed.  At  Paintsville  it  has  been 
opened,  but  never  worked,  and  at  Prestonburg  it  is  perhaps  a  coal  said 
to  be  2  to  3  feet  thick,  130  feet  above  main.  I  could  not  see  it.  At 
Warfield  it  is  4  feet  thick,  and  is  sometimes  half  cannel. 

Coal  ^d.  On  account  of  its  high  position  in  these  counties  it  has  not 
been  examined  to  any  extent  It  is  opened  near  the  top  of  the  hills, 
above  the  falls  of  Blane  river,  Lawrence  county,  where  it  is  all  cannel. 
At  Warfield  it  is  said  to  be  7  feet,  and  at  Paintsville  5  feet,  where  it  is 
also  cannel.  The  openings  in  these  three  last  coal  banks  are  very  par- 
tial, and  so  that  I  could  see  only  the  top  shales.  At  Calhoun  mines,  on 
Louisa  river,  it  is  100  feet  above  No.  2,  and  said  to  be  6  feet  thick* 
The  top  layers  exposed  are  a  true  cannel  coal. 

COMPARATIVE    SECTIONS. 

This  report  is  concluded  by  a  sectional  table,  showing  the  comparative 
position  of  the  most  important  coal  strata  in  different  parts  of  the  Amer- 
ican coal  fields.  The  number  of  the  sections  could  have  been  much 
increased ;  but  I  h  ive  deemed  it  best  to  record  only  in  this  table  those 
which  I  consider  as  perfectly  reliable,  and  of  which  I  have  been  able  to 
compare  the  palseontological  characters,  at  least  at  some  of  their  princi- 
pal horizons.* 

The  remarkable  analogy  of  distribution  of  the  coal  strata,  as  indicated 
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by  those  sections,  is  thus  put  in  evidence,  and  cannot  be  ascribed  to  any 
ideal  system.  The  order  of  superposition  of  tlie^fieront  sections  is 
established  on  litJiological  and  palseontological  characters.  But  it  is  only 
by  palseontology  that  the  equivalency  of  the  coal  strata  has  been/  and 
ean  be,  established  in  distant  parts  of  the  same  bamn,  and  especially  in 
separate  coal  fields.  Therefore  palseontology,  as  applied  to  the  identifi- 
cation of  coal  beds,  can  no  longer  be  considered  as  a  chimerical  notion. 
Its  practical  advantage  is  at  once  evident  And  I  have  no  doubt  that, 
as  soon  as  it  is  generally  received  as  a  guide  in  the  examination  of  our 
coal  fields,  the  harmony ^of  distribution  of  the  coal  strata  will  become 
more  and  more  striking.        ^ 

The  sections  made  in  Kentucky  indicate  a  remarkable  increase  in  the 
thickness  of  the  measures,  especially  of  the  sandstone  strata  towards  the 
southeast.  It  would  have  been  interesting  to  compare  sections  made  in 
the  coal  fields  of  Virginia,  south  of  Charlestown,  and  to  ascertain  how 
£ir  this  progression  of  thickness  is  continued.  It  was  impossible  to  get 
reliable  data  on  the  distribution  of  the  coal  in  that  country.  From  what 
I  have  seen  myself,  many  years  ago,  and  especially  from  sections  on 
Coal  river,  kindly  communicated  by  Dr.  I.  H.  Salisbury,  it  appears  that 
coal  No.  1,  with  its  members  B  and  C,  and  perhaps  No.  2,  multiply  and 
form  as  many  as  eight  difierent  strata.  A  similar  development  is  seen 
in  the  north  anthracite  basin,  of  which  Wilkesbarre  is  the  center.  And 
in  the  same  basin  we  find  another  analogy  in  the  constant  decreasing  of 
the  measures  from  Wilkesbarre  to  the  eastern  edges  of  the  basin  at  Car- 
bondale. 

It  was  also  impossible  to  get  any  well  ascertained  data  from  the  other 
basins  of  the  Anthracite  coal  fields.  The  disturbances  of  the  strata  are 
so  marked  in  innumerable  flexures  that  dynamical  geology  has  failed, 
till  now,  to  give  any  indication  about  the  general  distribution  of  the 
veins.  From  palseontological  evidence  I  am  satisfied  that  the  highest 
coal  of  the  Pottsville  and  Tamaqua  basin  is  the  equivalent  of  our  No. 
4th,  and  that  the  measures  do  not  ascend  higher  in  that  part  of  Penn- 
sylvania. It  is  certain  also  that  the  hig  or  mammoth  vein,  so  generally 
worked  in  the  same  basin,  is  tlie  equivalent  of  No.  1  B. 

The  1st  section  i-epresents  the  distribution  of  the  coal  strata  in  Union 
county,  Kentucky,  and  is  perfectly  correct  It  was  made  by  Dr.  D. 
Dale  Owiem,  fh)m  borings  and  I'ep^tidd  melaguremtEint^. 
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Section  2  is  the  record  of  the  Holloway  boring  at  Henderson,  and 
is  also  perfectly  reliable  lor  the  place  of  the  coal  strata  in  this  part  of 
Kentucky. 

Section  3d  belongs  to  Mr.  J.  P.  Lesley's  Manual  of  Coal.  It  was 
condensed  from  such  numerous  and  authentic  records  as  the  best  geolo- 
gist can  obtain.  \ 

Section  4th  is  anotber  general  section  of  Pennsylvania  copied  from 
the  State  geological  final  report  of  Pennsylvania.  In  comparing  these 
four  general  sections,  it  becomes  evident  that  tiie  essential  coal  strata,  viz : 
coal  1  B,  C  4th,  and  C  11th,  come  just  under  the  same  horizon.  The 
difiference  in  the  intermediate  strata  is  not  of  material  importance.  In 
the  section  of  the  Pennsylvania  survey  there  is  a  distance  of  480  feet 
marked  as  barren  of  coal,  contradictory  to  local  sections  of  the  same 
Report^  which  show  generally  one  workable  bed,  the  ElJdick  cody  and 
sometimes  two,  above  the  Mahoning  Sandstone.  Mr.  Lesley's  section 
has  marked  the  place  of  these  strata.  In  the  same  section  of  the  report, 
there  is  a  group  of  veins,  called  the  Mercer  coal,  which  has  no  equivalent 
in  the  other  sections,  or  which  is  represented  only  by  a  thin  coal. 
Palseontology  only  could  decide  if  this  Mercer  coal  is  not  the  equivalent 
of  No.  1  B  and  its  subdivisions,  as  it  appears  to  be. 

From  all  the  local  sections  of  the  Pennsylvania  Survey,  two  ascer- 
tained data  are  especially  worth  mentioning.  1st  The  rdiability  of  our 
Curlew  limestone,  which,  in  Pennsylvania,  is  called  Freeport  limestone, 
and  is  generally  placed  6  to  15  feet  above  our  No.  3d  coal.  2d.  The 
consistency  of  the  ferriferous  limestone  between  No.  1  B  and  No.  2  hi 
the  place  occupied  by  our  coal  1  C.  It  lies,  as  in  Kentucky,  10  to  40 
feet  above  No.  1  B,  and  is  generally  accompanied  by  calcareous  h*on 
ores. 

Section  5th,  at  Yellow  creek,  is  given  from  measuremrats  of  Dr. 
Newberry,  in  his  railroad  survey,  and  from  my  own  palseontological 
examination.  The  distances  between  the  coal  strata  are  said  to  be  too 
great. 

Section  6th  was  made  at  Buena  Vista  and  Greenup  fiimaces  from  my 
own  measurements,  compared  with  five  different  sections,  kindly  fur- 
nished by  Mr.  John  Means. 

Section  7  th,  made  at  Mount  Savage,  is  exact,  as  far  as  measurements 
by  pocket  level  can  be  rdied  upon. 
54 
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Section  8th  was  taken  at  West  Liberty,  first  by  Dr.  D.  D.  Owen,  and 
afterwards  by  mysel£  The  upper  part  of  No.  1  B  crops  oat  in  the  bed 
of  the  river,  and  it  was  impossible  to  ascertain  at  what  distance  this 
member,  one  foot  thick,  is  placed  fi:om  the  main  1  R  The  distance,  71 
feet,  to  No.  2,  is  too  short  by,  probably,  20  to  30  feet 

Section  9th,  at  Jackson,  only  shows  No.  3d  coal  as  a  streak  of  coal  6 
inches  thick.  The  section  was  followed  along  a  steep  ravine,  firom  the 
bed  of  the  river  to  the  top  of  the  highest  hill.  Though  ihis  coal  was 
covered,  and  its  palaeontology  was  not  ascertained,  I  have  no  doubt  of 
its  identity  with  the  Haddock's  coal,  our  No.  3d,  which  is  worked  in  the 
vicinity,  275  fdet  above  No.  1  A. 

Section  10th,  at  Peach  Orchard,  was  ascertained  firom  measurements 
and  palseontological  data.  Goal  3d  is  only  marked  by  a  hard  bed  of 
fire  clay,  nearly  limestone,  or  bastard  limestone,  and  a  streak  of  coal, 
and  coal  4th  is  replaced  by  fire  clay  and  iron  ore,  just  at  the  base  of  the 
Mahoning  Sandstone,  which  tops  the  hills,  520  feet  above  low  water  of 
Louisa  river,  and  is  conglomeratic  at  its  top. 

Section  11th,  at  Warfidd,  is  made  firom  No.  1  A  coal,  at  the  top  of 
<iie  boring  to  the  highest  hill,  740  feet,  where  all  the  coal  strata  are 
opened,  nearly  on  the  same  vertical  Una  I  refer  the  cannd  coal  vdn, 
ssdd  to  be  8  feet  thick,  to  No.  3,  and  not  to  No.  4,  because  it  is  not  placed 
just  below  the  Mahoning  Sandstone,  but  separated  fix)m  it  by  about  90 
feet  of  measures,  apparently  shales  and  iron  stone.  I  could  find  no  trace 
of  coal  4th ;  but  the  top  of  the  hill,  except  where  the  Mahoning  Sand- 
stone appears  in  perpendicular  cliffs,  is  covered  with  a  nearly  impenetrable 
thicket  of  brambles,  which  rendered  close  researches  impossible. 

Section  12th  was  taken  at  Wilkesbarre,  in  the  center  of  the  north 
anthracite  basin.  This  and  the  following  sections  were  copied  fi:om  the 
report  of  the  Pennsylvania  survey,  and  were  especially  compiled  fi'om 
borings  and  observations  made  by  the  directors  of  coal  mines.  They  are 
certainly  reliabla  For  Wilkesbarre,  tiiere  is  an  upper  section  contain- 
ing two  beds  of  coal,  which  would  correspond  with  No.  5th  and  Cth  coals 
of  Kentucky.  As  this  section  was  not  taken  fi:om  the  same  place  as 
the  lower  part^  and  as  I  could  not  see  any  of  the  reported  coal  beds  so 
as  to  ascertain  their  palaeontology,  it  is  omitted.  Some  coal  beds  of  un- 
workable thickness  are  marked  in  the  section  of  the  Pennsylvania  report. 
But  they  are  not  reported  by  Mr.  Lesley,  nor  were  they  marked  in  a 
section  which  I  obtained  of  the  foreman  of  the  mines. 
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Section  13tb,  at  Pittston,  is  remarkable  by  the  separation  of  coal  2d 

and  C.  3d,  each  into  two  beds,  separated  by  10  feet  of  shales.  We  have 
seen  the  same  disjunction  of  these  veins  at  Chinch  creek,  and  at  Whet- 
stone creek,  in  Greenup  county. 

Section  14th,  at  Scranton,  is  also  reported  in  Mr.  L^ley's  Manual, 
with  some  difference. 

Section  15th,  at  Oarbondale,  was  obtained  from  Mr.  Ed.  Johnes, 
director  of  the  mines  of  Archibald.  At  Carbondale  the  hills  are  too  low, 
and  contain  only  the  coal  2d.  The  3d  coal  is  added  from  the  Archi- 
bald's section,  which  is  ibout  the  same.  In  this  last  place,  the  distance 
between  C.  1  B  and  2d  is  92^  and  at  Carbondale  95  feet 
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EXPLANATION  OF  THE  PLATES 

AND 

DESCRIPTION  OF  THE  SPECIES. 

PLATE  I. 

Rg.  1  and  1  a.  Didyopteris  obliqua^  Bunby.  Species  easily  known 
by  the  peculiar  reticulation  of  its  nervules  or  veinlets-  Fig.  1  a  is 
somewhat  enlarged,  and  more  distinctly  elucidates  the  nervation.  This 
species  is  sometimes  found  in  coal  No.  1  B,  but  mostly  in  No.  3d. 

Fig.  2  and  2  a.  Alethropteris  Coziana,  Lsqx.  This  fine  species, 
found  by  Prof.  E.  T.  Cox  and  myself,  at  the  Union  mines,  Livingston 
county,  has  the  leaflets  obliquely  decurring  on  the  rachis,  united  near  the 
base,  oval-lanceolate  in  outline,  and  irregularly  sinuate.  The  medial  nerve 
is  thin,  or  scarcely  marked ;  secondary  nerves  thin,  obliquely  arched, 
generally  twice  forked.  Fig.  2  a,  enlarged  size.  This  species  is  related  to 
Alethopteris  sinuatoy  Brgt.,  but  is  evidently  distinct:  by  its  more  oblique 
nervules,  sometimes  nearly  perpendicular  on  the  medial  nerve ;  by  the 
form  of  the  distant  leaflets,  which  ate  more  pointed,  united  above  the  base^ 
and  by  a  plane  (not  undulate)  surface.  The  figured  specimen  is  the  best 
which  was  found,  though  the  species  is  abundant  on  the  shales  of  Union 
mines. 

Fig.  3  and  3  a.  Alethopteris  Serliij  Brgt  Easily  distinguished  from 
its  relative,  Alethopteris  lonchitica,  Brgt,  by  its  shorter,  broader  leaflets ; 
by  the  broad,  flattened  medial  nerve  of  the  leaflets ;  by  the  more  divided 
and  thinner  veinlets,  and  by  its  narrow  rachia  It  is  especially  found  in 
the  shales  of  coal  No.  3d,  while  Alethopteris  lonchitica  is  a  characteristic 
pknt  of  coal  No.  1  B. 

PLATE  II. 

Fig.  1  and  1  a.  Pecopteris  arborescenSy  Brgt.  Rachis  thick,  often 
dotted  with  iiTegular  points,  which  show  the  base  of  obliterated  scales. 
Leaflets  half  round,  irregular  in  size,  united  ^ear  the  base:  nervules 
Buapla^  as  marked  in  fig.  1  a,  which  is  enlarged    This  speoiea  ia  very 
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Fig.  2  and  2  a.  Pecopteris  unita,  Brgt  It  takes  its  name  from  the 
position  of  the  leaflets,  generally  united  nearly  to  the  top.  The  distant^ 
thin,  and  peculiar  nervation  of  this  species  is  marked  in  fig.  2  a,  en- 
larged.    It  has  been  found  till  now  only  in  connection  with  coal  No.  3d. 

Fig.  3  and  3  a.  Pecopteris  argutaj  Stemb.  Frond  bi  or  perhaps  tri- 
pinnate.  Pinnae  long,  about  half  a  foot,  perpendicular  to  the  rachis  ; 
pinnules  alternate,  long,  narrow,  lanceolate  oval,  obtusely  pointed,  united 
nearly  from  the  middle.  Nervules  thick,  flat,  oblique  to  the  thick  medial 
nerve,  straight,  running  to  the  margin.  The  cellular  tissue  of  the  leaf- 
lets of  this  species  being  soft  and  easily  decomposed,  the  natural  outline, 
either  entirely  or  partially  destroyed,  is  sometimes  changed,  and  the  leaf- 
lets appear  thus,  either  semilate  by  the  protruding  vdnlets,  or  as  a 
bundle  of  threadlike  parallel  nervules,  which  have  been  described  as 
a  peculiar  species.     It  is  found  in  the  shales  of  No.  4th  coal. 

Fig.  4.  Rhabdocarpos  arcuatuSj  Lsqx.  This  peculiar  firuit  is,  in  its 
outline,  somewhat  like  a  pea-nut  It  appears  to  have  been  covered  with 
a  woody  envelop  or  shell  about  as  thick  as  a  common  nut^shell.  Thid 
outer  envelop  is  now  transformed  into  coal,  and  narrowly  striated.  Un- 
der it,  the  fruit  is  parallelly  ribbed,  dotted  on  the  sur&ce  with  small  holes. 
It  is  borne  on  a  pedicel  about  one  half  inch  long.  I  found  three  speci- 
mens of  this  beautiful  species  on  Burnt  branch  of  Caney,  near  West 
Liberty,  Morgan  county,  in  the  shales  of  coal  No.  1  B. 

Fig.  5  and  5  a.  Ilymenophyllites  Hildretij  Lsqx.  The  frond  of  this 
species  appears  much  divided,  alternately  forking.  The  leaflets  are  either 
simple,  linear-oval,  or  enlarged  and  bi  or  tri-lobed.  Each  division  is 
marked  by  a  single  nerve  descending  to  the  branch  of  the  stem,  which  is 
somewhat  inflated  in  the  middle,  or  marked  by  a  strong  nerve.  This 
species  is  commonly  found  in  the  shales  of  coal  No.  1  B  and  No.  3d. 

Fig.  G  and  G  a.  nymenophyUites  artemisicefolia^  Brgt.  The  frond  is 
apparently  bi-pinnately  divided.  The  leaflets  are  wedge-shaped,  roundish, 
or  eroded  at  the  top,  obliquely  decurring  on  the  rachis,  joined  together 
near  the  base,  and  marked  with  thin  parallel  veinlets.  This  species 
appears  to  be  rare  in  the  American  coal  fields,  though  common  in 
Europe.  I  found  it  in  a  bed  of  the  shales  of  coal  No.  1  B  in  a  branch  of 
Red  river,  two  miles  south  of  Ilazlegreen,  Morgan  county. 

Fig.  7.  Neuropteris  vermicularis^  Lsqx.  This  species,  by  the  form 
of  its  leaflets,  is  exactly  like  Nenropieris  flexuosoL,  Brgt.,  only  the  tese 
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of  the  leaflets  is  round,  and  not  expanded  on  one  side.  The  nervation 
is  very  different  The  veinlets  are  thinner,  more  deeply  or  strongly 
marked,  and  more  distant.  They  are  generally  so  sharply  exposed  that 
they  can  be  detached  from  the  leaflets  like  bits  of  hair,  or  like  small 
pieces  of  rain  worms.  This  species  was  found  at  many  places,  only  in 
the  shales  of  coal  No.  1  B.  Generally  the  leaflets  are  detached  from  the 
stem. 

PLATE  in. 

Fig.  1.  Cordcdtes  borassifoliay  Ung.  By  its  broad,  long  leaves 
narrowed  at  the  base  and  embracing  the  stem,  generally  cut,  sometimes 
rounded  at  the  top,  with  the  surface  narrowly  striated,  this  species  is 
related  to  the  family  of  the  palm  trees.  It  is  very  common  in  the  shales 
of  most  of  the  coal  strata,  from  the  sub-conglomeratic  coal  of  Arkansas 
to  No.  1  B,  No.  3d,  No.  4th,  and  even  No.  8th,  of  the  coal  strata  of 
Kentucky. 

Fig.  2  and  2  a.  Leaves  of  Lepidodendroriy  with  an  enlarged  cross 
section  at  fig.  2  a.  These  leaves,  most  common  with  the  shales  of  the 
sub-conglomeratic  coal,  have  been  sometimes  described  as  blades  of  grass, 
or  as  leaves  of  Sigillarioj  or  with  some  peculiar  names.  They  are  vari- 
able in  length,  but  the  form  is  generally  the  sama  When  they  are  found 
entirely  flattened  in  the  shales,  they  appear  as  marked  by  two  parallel 
nerves  in  the  middle. 

Fig.  3.  Asterophyllites  tuber ctUataj  Brgt.  I  have  figured,  as  well  as 
possible,  this  kind  of  ear,  composed  of  parallel  rows  of  appressed,  apparently 
oval-obtuse  scales.  These  ears  are  very  abundant  in  the  shales  of  coal 
No.  3d,  but  always  broken,  and  never  attached  to  any  stem.  They  do 
not  appear  to  contain,  within  or  under  the  scales,  any  seeds  or  granules 
Though  they  are  generally  found  mixed  with  stems  and  leaves  of  Aste- 
ropki/UUeSj  they  cannot  belong  to  this  genus,  unless  Asterophyllites  are 
considered  as  branches  of  CcdamiteSj  and  Asterophyllites  tuberculata  as 
a  kind  of  male  flower  or  cone,  bearing  pollen,  attached  immediately  to 
the  trunk  of  Catamites^  where  it  leaves,  in  falling  from  it,  those  large, 
round  scars,  observed  on  some  species  of  Catamites.  The  true  fruit,  or 
cones,  of  Asterophyllites  are  much  smaller,  or  appear  to  be  tubercles  or 
nutlets  attached  around  the  stem  in  the  axil  of  the  leaves. 

Fig.  4.  Catamites  decoratuSy  Brgt.  This  fine  species  has  been  con- 
sidered by  some  authors  as  a  variety  of  Calamites  approximatuSy  Brgt. 
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Bat  it  af^pears  trnly  diflerent — by  its  well  marked,  very  thinly  striated 
ribs;  by  its  doable  range  of  tubercles  aroand  the  tiansrerfial  line  of 
separation,  and  by  a  thin,  bat  well  marked,  line  at  each  side  of  the  ribs. 
It  is  commonly  foand  in  the  shales  of  coal  No.  3d,  and  has  not  beai 
seen  elsewhere  till  now,  whUe  Calam'ies  approzimatus  abounds  with  coal 
No.  1  B. 

Fig.  o.  Calamites  gracilis,  Lsqx.  This  species,  without  any  trace  of 
leaves,  has  just  the  appearance  of  a  horse-taO  or  Equi$dum,  and  thus 
may  belong  to  the  genus  Equisetites.  But  the  sheaths  are  not  wdl 
marked  and  replaced  by  a  thin  coat  of  coaly  matter ;  the  true  genus  of 
the  plant  cannot,  therefore,  be  ascertained.  It  appears  to  have  lived 
in  water,  being  found  in  the  coal  shales  of  No.  8th  coal,  in  connection 
with  marine  i^idls  and  a  black  band  limestone. 

PLATE  IV. 

Fig.  1  and  1  a.  AsterophyUites  equisetiformiSj  Brgt  It  has  the 
leaves  in  rows  of  8  to  14  leaflets,  which  are  linear  acute,  from  half  an 
inch  to  one  inch  long,  marked  in  the  middle  by  a  broad  nerva  Fig.  1  a 
is  enlarged.  The  rachis  is  generally  somewhat  and  iiTegularly  striated. 
Though  this  species  is  considered  by  some  authors  as  bdonging  to  a 
CalamiieSy  it  has  never  been  found  attached  to  the  stem  of  a  true  Cola- 
mites.  It  is  common  from  No.  1  B  to  No.  4th  coal  beds,  most  generally 
with  coal  No.  3d. 

Rg.  2  and  2  a.  SphenophyUum  Schlotheimii,  Brgt  Leaves  in  a 
row  of  six  cuneate,  enlarged  leaflets,  which  are  truncate  and  crenulate 
at  the  top.  Veinlets  forking  twice,  nearly  parallel,  and  running  to  each 
of  the  notches  of  the  crenules.  The  number  of  the  veinlets  is  thus  just 
the  same  as  that  of  the  notches,  viz :  about  ten.  This  species,  like  the 
following,  lived  on  the  surface  of  the  water,  where  its  leaflets  were 
expanded.  It  has  the  same  stratigraphical  distribution  as  the  former. 
Fig.  2  a  is  a  leaflet  enlarged  to  show  the  nervation. 

Fig.  3.  Animlaria  fertilis,  Sternb.  Leaves  in  rows  of  16  to  20, 
oblanceolate,  narrow,  notched  leaflets,  apparently  recurved  along  the 
maigins,  and  perhaps  fruit-bearing  under  their  surface  like  the  ferns. 
All  the  European  specimens  figured  of  this  species  have  pointed  leaflets. 
But  I  do  not  think  that  this  diflerence  has  a  specific  value.  Another 
species  of  this  genus,  Anntdaria  sphenophyUoides,  Ung. ;  very  common 
in  the  shales  of  coal  No.  3d  and  4th ;  has  both  pointed  and  notched 
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leaflets,  sometimes  on  the  same  specimen.  It  differs  only  from  the  one 
figured  here,  by  its  much  smaller  size  and  fewer  leaflets.  Same  range 
of  distribution  as  both  the  foimer  species. 

Ilg.  4  and  4  a.  Lycopodites  cavifoUuSy  Lsqx.  Stem  apparently 
slender,  forking ;  leaflets  imbricated,  lanceolate-oval,  acute,  half  embrac- 
ing the  stem  at  the  base,  concave,  with  an  obsolete  nerve  in  the  middle. 
The  form  of  the  leaflet  enlarged  and  figured  at  4  a,  is  taken  from  very 
concave  impressions  on  the  stone.  It  cannot  be  compared  with  any  of 
the  Lycopodites  published  till  now.    Found  in  the  shales  of  coal  No.  1  B. 

Fig.  5.  Sigillaria  corrugatoj  Lsqx.  A  species  somewhat  related  to 
Sigilkria  dilatata,  Lsqx.,  (Penn.  Rep.,  p.  871,  pi.  13,)  but  separated  from 
it  by  its  transversally  wrinkled  surfitce  and  its  broader  soars.  Shales  of 
No.  1  B  coal. 
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INTRODUCTORY  LETTER. 


Philadelphia^  November  1^  1859. 
To  David  Dale  Oweriy  Stat^  Geologist : 

Sir:  In  compliance  with  your  instructions,  I  herewith  submit  my 
Report  of  the  Geological  and  Topographical  Survey,  for  determining 
the  western  outcrop  of  the  eastern  coal  field  of  Kentucky,  made  during 
portions  of  the  years  1858  and  1859. 

Very  respectfully,  yours, 

JOSEPH  LESLEY,  Je., 
Assistant  in  Geological  Survey  of  Kentucky. 
66 


REPORT. 


mTRODUCTORT    REMARKS. 

According  to  instructions  received  at  the  time  of  my  appointment  as 
Assistant  of  the  Geological  Survey  of  Kentucky,  on  the  5th  of  April, 
.18089 1  made  the  necessary  preparations  to  ^prosecute  and  extend  the 
Geologico-Topographical  Survey  along  the  margin  of  the  eastern  coal 
field ;"  and  for  that  purpose  started  for  headquarters,  at  Lexington,  on 
the  25th  of  August  following,  where  I  was  joined  by  my  Assistant,  Mr. 
William  Whitehead,  and  his  rodman,  and  thence  proceeded  to  Irvine,  in 
Estill  county,  that  being  selected  as  the  most  fitting  point  from  which  to 
commence  the  outcrop  base  line  of  the  eastern  coal  field. 

Work  was  commenced  upon  the  1st  of  September,  and  was  actively 
prosecuted  until  the  13th  of  December,  when  the  party  returned  to 
Lexington,  and  was  disbanded.  During  the  winter  Mr.  Whitehead  was 
employed  in  working  up  the  field  notes  in  the  office,  and  in  obtaining 
data,  such  as  copies  of  surveys  made  by  the  State  and  by  the  Lexington 
and  Big  Sandy  railroad,  the  latter  to  be  incorporated  in  our  own  work. 

The  corps  again  met  at  headquarters,  in  Lexington,  on  the  11th  of 
April,  1859,  and,  proceeding  to  Irvine,  as  before,  started  fi'om  a  point 
near  that  town,  and  pushed  the  line  southwestwardly  until  it  reached  the 
southern  border  of  the  State,  when  the  party  returned  to  Lexington,  and 
was  disbanded  on  the  3d  of  September  last,  since  which  time  the  office 
work  has  been  constantly  in  hand. 

In  running  the  outcrop  base  line,  roads  bdng  selected,  an  odometer 
was  used  for  the  measurements,  and  a  compass  with  side  telescope  and 
eccentric  target  for  the  courses.  The  compass  was  fiimished  with  a 
clinometer  for  taking  the  angle  of  the  slopes,  enabling  the  compassman  to 
check  the  barometric  observations  which  were  r^ularly  taken  at  every 
station  by  the  target-man ;  but  as  one  of  the  objects  of  this  survey  was 
to  "  serve  as  the  groundwork  for  the  construction  of  a  correct  geograph- 
ical map  of  the  State,"  it  was  deemed  necessary  to  follow  with  the  spirit 
level,  in  order  not  only  tX)  fix  pontivtd  stoitiag  jxRntB  ftnr  tbe  bu.unoti'fb 
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observatioiiSy  bat  also  to  establish  the  exact  hei^t  above  tide  of  the 
principal  stations  along  the  Una  These  fevds  were  of  additional  Taloe 
fordeterminingtiie  dip  of  the  rocks;  while  the  bench  marks,  which  may  be 
finmd  at  neariy  ev^  fork  of  the  road,  will  remain  as  sore  starting  points 
for  future  State  or  coonty  sorveys.  As  experience  has  ^wn  that  the 
original  notes  of  sorveyed  lines^  either  for  railways^  tampikes,  canals, 
rivers,  or  common  roads,  are  rardy  to  be  foond  iriien  wanted,  I  herewith 
add  a  table  showing  the  mnnber,  description,  and  locality  of  each  bench 
markf  with  its  elevation  above  low  water  of  the  CMno  river,  at  Gatlelts- 
boig,  the  datum  levd  of  the  Lexington  and  B^  Sandy  raihroad  and 
also  above  tide,  as  obtained  from  the  published  rqK>rt  of  Mr.  EUd^  on 
the  MississipiA  and  Ohio  rivers  : 

DESCRIPTIVE  TABLE  OP  BENCH  MARKS. 


1^ 
is 


CARTER  COUNTY. 


8 


10 


U 
19 
IS 


On  a  ijeamor€»  ^  mile  eot  from  Grajaon,  and  on  the  left 
bank  of  the  Little  Sand/  rirer— - 

On  the  S.  E.  comer-etone  (below  string-eoone)  of  the  court- 
boose  in  Grayson 

On  a  beech,  ^  mile  eaiit  from  the  Mt.  Sarage  fomace,  and  200 
feet  from  the  janction  of  Gum  branch  with  Striight  creek.. 

On  a  beedi,  2S0  feet  abore  R.  McGuire's  house,  and  on  the 
north  side  of  the  Grajson  and  Mu  Sarage  furnace  road 

On  a  white  oak,  in  Wolf  creek  Talley,  near  crossing  of  Gray- 
son and  W.  Liberty  road 

On  a  white  oak,  on  the  Grayson  and  West  Liberty  road,  near 
ihe  mouth  of  a  run  above  J   Savage's  house 

On  a  beech,  on  the  right  bank  of  the  Little  Sandy,  opposite 
the  house  of  Greenup  Clay,  and  near  the  Greenbriar  creek 

road 

On  an  ash,  on  the  left  bank  of  Bruin  creek,  and  at  forks  of 

road  to  W.  Liberty  _ 

On  a  cherry,  below  Abijah  Whitt*s  house,  and  at  a  fork  of  the 

road  leading  to  Tygert's  creek _ 

On  a  beech  sapling,  (against  a  poplar,)  near  H.  M.  Skegg's 

house,  at  a  fork  of  the  road  leading  westwardly  to  Olive 

Hill  P.  O - 

On  a  beech,  at  a  fork  of  the  road  leading  to  Tygert*8  creek 

bridge 

On  a  white  oak,  on  the  dividing  ridge  between  Little  and  Big 

Caney  creeks,  and  at  a  fork  of  the  road  leading  to  Triplett*s 

creek 

Bed  of  Little  Sandy  river,  at  the  mouths  of  Laurel  and  Open 

forks  

On  a  sugar  tree,  1 ,380  feet  above  Cook*s  store,  on  the  right 

bank  of  Open  fork - — 

On  a  sugar  tree,  at  a  fork  of  the  road  leading  to  West  Liberty 

via  Enoch's  creek 

On  a  mulberry,  630  feet  above  the  last  mentioned  forks  in  rotid 
Water  shed,  between  Open  fork  of  Little  Sandy  and  the  North 


LEVELS. 

1 

Abore  Cat- 
letUbvffig. 

Abore  tide. 

101.079 

697.079 

200.830 

696.830 

127.054 

623.054 

126.071 

622.071 

177.080 

673.080 

170.955 

666.955 

136.275 
137.382 
201.950 


336.516 
345.180 

448.603 

150.926 

220.617 

243.199 
256.017 

.yra 


632.275 
633.382 
697.950 


832.516 
841.180 

944.603 

646.926 

716.617 

739.199 
752.017 

loae.sTi 
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DESCRIPTIVB  TABLE— Continued. 


s 


^6 


14 
15 

16 
17 

18 
19 


MORGAN  COUNTY. 


SO 
21 
22 


23 


62 


CO 


59 

58 


Od  a  black  oak,  near  Cox's  house  and  on  road  leading  from 

Hampton's  mill  to  West  Liberty 

On  a  large  chestnut,  on  the  west  bank  of  the  Licking  river, 

and  near  Hampton's  mill 

Foundation  of  Hampton's  mill 

On  a  chestnut  oak,  in  the  forks  of  the  roads  leading  to  Hamp> 

ton's  mill  and  to  Hazlegreen 

On  a  white  oak,  in  the  valley  of  Brushy  fork  of  Beaver  creek, 

and  in  forks  of  road  to  Owingsville 

On  a  white  oak,  near  where  the  Brushy  fork  road  comes  into 

the  State  road 

On  a  small  white  oak,  on  '*  Dry  ridge,"  at  the  head  of  McCor- 

mick's  branch  of  Beaver  creek 


BATH  COUNTY. 
Summit,  on  State  road  between  Slate  and  Beaver  creeks 

MONTGOMERY  COUNTY. 

On  a  large  white  oak  in  Slate  creek  valley,  on  the  right  of  the 
State  road,  and  5U  feet  west  of  road  leading  to  Red  river  ._ 

On  a  large  double  black  oak,  in  a  grove  near  the  village  of 
JefTersonville 

On  a  black  onk,  on  one  of  the  branches  of  Lulbegrud  creek, 
and  at  fork  of  road  to  Stanton 


56 


ESTILL  COUNTY. 

Low  water  of  Red  river,  at  mouth  of  Black  creek,  near  the 
Powell  county  line  crossing 

Top  of  the  lowest  course  of  stones  at  the  N.  E.  comer  of  the 
Estill  furnace  stack 

Top  of  the  ** State  House"  rock,  near  Estill  furnsce 

On  a  black  oak,  on  a  dividing  ridge  between  Miller  and  Cow 
creeks,  to  the  east  of  the  Cow  creek  road,  (the  tree  is 
marked,  "221  miles -f  2,004  feet"; 

Top  of  the  S.  W.  foundation  corner  of  cells  in  the  new  jail  in 
Irvine 

OWSLEY  COUNTY. 

On  a  black  oak,  at  a  point  where  the  road  from  Proctor  inter- 
sects that  from  Estil  1  furnace  to  Hazlegreen 

Top  of  the  "  Standing  Rock,"  at  the  corners  of  Powell,  Estill, 
and  Owsley  counties --  — 

On  the  S.  W.  corner  of  the  foundation  of  the  steam  mill  stack, 
in  Proctor,  at  ihe  mouth  of  the  South  fork  of  the  Kentucky 
river 

Low  water  of  Kentuckx.river,  at  the  mouth  of  Sturgeon  creek 

On  a  white  oak,  to  the  right  of  road  in  Duck  creek  valley,  700 
feet  above  Sturgeon  creek  road  forks 

On  a  chestnut  oak,  at  a  point  where  the  path  from  Sturgeon 
creek  comes  into  the  Booneville  and  Irvine  road,  and  on  the 
dividing  ridge  separating  Station  Camp  creek  waters  from 
those  or  Grassy  and  Granny-Dismal  brauchea  . . 


LEVELS. 


JACKSON  COUNTY. 

On  a  poplar,  in  the  valley  of  Wild  Dog  creek,  50  feet  north 
Qf  Ike  MMnobwMr  lyMl  MoKee  road* ....^.^ ...... 


Above  Cat- 
lettsburg. 


300.394 

266.800 
237.453 

721.330 

630.639 

771.478 

789.032 

765.900 


364.594 
362.669 
350.964 


123.300 


162.253 


794.192 


507.190 


Above  tide. 


796.394 

762.800 
733.453 

12k7.330 

1126.639 

1267.478 

1285.033 

1261.200 


860.594 
858.669 
846.964 

619.300 


765.204 
968.250 

1261 .204 
14t)4.250 

892.369 

1388.369 

203.766 

699.766 

763.324 

1259.324 

772.784 

1268.784 

174.838 
130.359 

670.838 
626.359 

658.253 


1290.192 


1003.190 
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DESCRIPTIVE  TABLE— Continued. 


55 
54 


51 


50 
49 
48 


46 


JACKSON   COUNTY— Continued. 


On  a  hickory,  at  the  forks  of  the  Big  Hill  and  Manchester 
road,  on  dividing  ridge  between  War  fork  and  Laurel  fork.. 

On  a  white  oak,  in  Indian  creek  valleyy  1 ,600  feet  east  of  the 
jail  in  McKee 


LEVELS. 


AboTe  Cat- 
lettsburg. 


45 

44 

43 


42 

40 


39 


37 
36 


ROCKCASTLE  COUNTY. 

On  a  large  white  oak,  to  the  right  of  the  county  road,  50  feet 
from  the  Madison  turnpike,  and  near  Mr.  Gelding's,  on  the 
Big  Hill     

On  a  chestnut  oak,  on  the  left  bank  of  Roundstone  creek, 
near  road  crossing  below  house  of  Pleasant  Fish 

On  the  N.  W.  comer  of  the  foundation  wall  of  the  Mount 
Vernon  court-house 

On  a  black  walnut,  to  the  east  of  the  Crab  Orchard  turnpike, 
and  125  feet  east  of  Wm.  Jones*  house,  and  near  forks  of 
road  to  Skeggs'  creek 

On  a  sugar  tree,  marked  "  6,871,"  standing  on  the  north  side 
of  Skeggs'  creek,  1,100  feet  above  Holbert  McClure's 
house - 


35 


33 


30 


PULASKI  COUNTY. 

On  a  sycamore,  in  the  bed  of  Line  creek,  at  the  junction  of 

the  London,  Crab  JOrchard,  and  Somerset  roads 

On  a  black  walnut,  in  Dobbit's  grave-yard,  near  Dallas  P.  O. . 
On  a  post  oak,  on  ridge  at  forks  of  road  to  Buck  creek.  Crab 

Orchard,  and  the  coal  banks 

Low  water  in  Buck  creek,  at  road  crossing  below  W.  R.  Mize's 

house -_ 

On  a  white  oak,  to  the  west  of  Buck  creek,  southeast  of  the 

Bend  meeting-house 

On  a  black  walnut,  near  the  house  of  John  Bratcher  Lee,  on 

the  Pittman's  creek  road,  on  right  bank  of  the  creek,  and 

306  feet  from  road  crossing 

On  a  black  oak,  near  the  mouth  of  Sinking  creek,  and  near 

the  house  of  Woods  Lecce 

Low  water  of  the  Cumberland  river,  at  Waitsboro' 

On  a  large  elm,  on  the  left  bank  of  the  Cumberiand  river, 

near  the  ford  below  Waitsboro' 

On  a  black  oak,  near  Long's  mill,  on  the  South  fork,  and  at 

fork  of  road  leading  to  the  Jacksboro'  road   

WAYNE  COUNTY. 

On  a  sugar  tree,  at  the  cross-roads,  at  the  Three  forks  of  Big' 

Sinking  creek 1 

Summit,  (at  road  crossing,)  dividing  Elk   Spring  from  Big' 

Sinking  creek  waters | 

On  a  red  oak,  near  the  Widow  Goddard's  house,  in  the  Elk' 

Spring  valloy I 

Top  of  the   N.  E.  comer  of  the  N.  door  sill  of  the  Masonic' 

ball,  in  the  town  of  Monticello i 

On  a  white  oak,  i-o  mile  west  of  Newberry  P.  O.,  at  the  forks 

©f  the  Livingston  or  old  Alabama  stock  road 


CLINTON  COUNTY. 

f9  jOu  a  large  black  oak,  near  the  Widow  Owen's  house,  and  at 
I    forks  tf  rosd  IttidiD|^  to  Rownnt 


867.103 
544 .352 


1058.590 
417.556 
660.764 

880.640 

366.587 


397.612 
473 .580 

718.159 

258.900 

554.417 

340.631 

334.250 

77.70li 

107.199 
396.777 


364.179 
802.5')0 
477.059 
439.019 

474.885 


Above  tide. 


1363.103 
1040.352 


1554.590 

913.556 

1156,764 

1376.640 

862.587 


893.612 
969.580 

1214.159 

754.900 

1050.417 

836.631 

830.250 
573.700 

603.199 

892.777 


860.179 
1298.500 
973.059 
935.019 
970.885 
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DESCRIPTIVE  TABLE— Continued. 
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CLINTON  COUNTY— Continued. 

LEVELS. 

No.  of  I 
mark. 

Abore  Cat- 
lettsburg. 

Abore  tide. 

Summit  at  Wade's  gap -- — -. .... 

813.800 
385.653 
523.184 

1309.800 

28 

On  a  black  oak,  between  Spring  creek  and  I.  Sloan's  house, 
one  mile  north  of  Elliott's  cross-roads — .. - . 

881.653 

27 

On  a  white  oak,  east  of  the   Livingston  or  Alabama  stock 
road,  and  80  feet  north  of  Uie  Tennessee  State  line 

1019.184 

The  smaller  of  the  two  maps  accompanying  this  Report  is  intended 
to  show  at  a  glance  the  whole  extent  of  the  great  eastern  coal  and  iron 
field  of  Kentucky.  It  was  compiled  fi:om  the  notes  of  the  Survey,  firom 
old  maps  in  the  Internal  Improvement  office,  and  from  railroad  surveys, 
upon  the  basis  of  the  large  published  map  of  the  State,  and  correcting 
some  of  its  numerous  errors.  New  counties  have  been  inserted,  the 
boundaries  of  one  proposed  in  ihe  southern  part  of  the  State  are  indi- 
cated, and  many  of  the  present  incorrectly  niarked  lines  have  been 
placed  in  their  proper  positions. 

The  second,  or  large  map,  represents  all  the  ground  covered  by  the 
Survey,  and  is  intended  to  show  the  positions  of  the  coal  openings, 
towns,  county  line  crossmgs,  and  other  points  of  interest ;  as  well  as  a 
portion  of  the  east  and  west  parallel  base  line,  the  materials  of  which 
were  kindly  placed  at  my  disposal  by  Mr.  S.  S.  Lyon. 

The  elevations  upon  this  jnap  are  shown  by  continuous  horizontal 
contour  lines,  with  intervals,  representing  60  feet  of  vertical  hight  The 
scale  is  three  miles  to  the  inch,  being  a  reduction  from  the  original  plot- 
tings,  upon  a  scale  of  500  feet  to  the  inch. 

During  the  progress  of  the  Survey  specimens  of  coal,  iron  ore^  and 
ther  minerals,  were  collected,  as  also  full  suites  of  characteristic  soils 
firom  the  different  geological  horizons  traversed.  Attention  was  paid  to 
the  milling  power,  culture  of  the  soil,  pasture  lands,  and  timber,  a  descrip- 
tion of  which,  in  detail,  will  be  found  under  the  head  of  the  different 
counties. 

DESCRIPTION  OF  THE  COURSE  OF  THE  OUTCROP  BASE  LINE. 

In  order  to  render  intelligible  the  numerous  references  which  it  will 
be  necessary  to  make  in  the  Report^  I  will  here  describe  the  route  of  tibe 
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Survey,  from  its  nortiiem  terminus,  at  the  town  of  Grayson,  in  Carter 
county,  to  its  southern  terminus  at  the  Tennessee  State  lina  Leaving 
Grayson  court-house,  the  line  follows  the  Louisa  road  up  the  left  bank  of 
tiie  Little  Sandy  river  to  the  house  of  John  H.  Vincent ;  thence  across 
to  the  Little  fork  of  the  Little  Sandy,  at  the  mouth  of  Straight  creek^ 
up  the  latter,  passing  the  Mount  Savage  furnace,  to  the  mouth  of  Gum 
branch,  where  it  joins  the  detailed  surveys  of  Greenup  and  Carter  coun- 
ties, made  in  1856  and  1857,  under  the  superintendence  of  Sidney  S. 
Lyon. 

Returning  to  Mr.  Vincent's,  the  line  continues  up  the  Little  Sandy  to 
the  mouth  of  Wolf  creek,  which  it  follows  to  its  head,  striking  the  river 
again  at  a  school-house,  near  the  forks  of  the  road  to  Elliot's,  and  thence 
keeping  up  to  the  east  of  the  river  to  the  Rock  Spring  meeting-house, 
where  it  crosses ;  thence  southwestwardly  across  Gimlet  creek  and  Little 
Caney  creek,  at  a  point  near  its  mouth,  to  Elliot's  mill,  on  Big  Caney ; 
thence  south  to  mouths  of  Laurel  and  Open  forks,  and  up  the  latter  to 
its  head,  crossing  the  Carter  county  line  on  the  summit ;  thence  down 
ike  North  fork  of  the  Licking  river  to  the  mouth  of  Bear  run. 

Returning  to  Grayson,  a  line  was  run  from  the  courtrhouse  westward 
along  the  old  turnpike  to  Olive  Hill  P.  0.,  on  Tygert's  creek ;  thence  up 
Tygert  to  its  head,  on  the  ridge  dividing  Carter  from  Rowan  county ; 
tfaence  to  Kirk's  horse  mill,  and  so  up  Christie's  branch  of  Triplett 
creek  to  the  ridge  dividing  the  waters  of  Licking  river  from  those  of  the 
Little  Sandy ;  thence  along  this  ridge,  crossing  into  Morgan  county,  at 
the  head  of  Judd  Day's  branch  of  Mince's  fork,  to  John  Nichols'  house; 
thence  in  a  southeast  direction,  crossing  the  Devil  fork,  to  the  head  of 
Bear  run,  and  so  down  the  latter  to  its  mouth,  to  join  the  main  line. 
From  here  the  line  follows  the  North  fork  for  a  few  miles,  and  then 
taking  up  the  town  branch,  and  down  the  Lick  fork  of  Elk  creek,  strikes 
the  Gill's  mill  and  West  Liberty  road,  at  Cox's;  thence  westward  to 
Hampton's  mill,  on  the  Licking  river ;  thence  across,  and  up  Tom's,  and 
down  Barney's  branch  to  Blackwater  creek ;  thence  in  a  due  west  course 
to  the  head  waters  of  Brushy  creek,  in  Bath  county,  where  it  enters  the 
State  road  leading  from  Hazlegreen  to  Mount  Sterling,  and  follows  the 
latter  to  Jeflersonville,  in  Montgomery  county ;  thence  south  across  the 
head  waters  of  Slate  creek  to  Black  creek,  following  the  latter  to  its 
mouth,  aad  enterin||p  Estill  county,  at  the  Red  Riv^r.  Iron  Work%  from 
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whence  it  follows  Red  river  to  near  the  mouth  of  Hardwick's  creek,  and 
up  the  latter  to  the  Estill  steam  furnace;  thence  down  the  Cow  creek 
road  to  Irvine  court-house  and  Estill  Springs.  Returning  to  the  Estill 
furnace,  the  line  takes  along  the  Hazelgreen  road  in  a  southeiisterly 
direction  to  the  ^^  Standing  Rock/'  at  the  cornei*s  of  Powell,  Estill,  and 
Owsley  counties;  thence  along  a  ridge  southwardly  to  the  town  of 
Proctor,  on  the  Kentucky  river ;  thence  down  the  left  bank  of  the  river 
to  the  mouth  of  Sturgeon  creek ;  up  the  latter'  to  Samuel  Branden- 
burg's ;  and  thence  along  Brushy  mountain  to  the  Station  Camp  road  at 
Elijah  Hurd's;  thence  along  the  Manchester  road  and  county  line  to 
Wild  Dog  creek,  where  it  crosses  into  the  new  county  of  Jackson,  and 
keeps  around  the  heads  of  the  War  fork  of  Station  Camp  creek  to  the 
house  of  Thomas  Carson,  on  tlie  "  Big  Hill  road,"  and  on  McCammon's 
branch  of  Laurel  fork  of  Rockcastle ;  thence  down  the  waters  of  Indian 
creek  to  McKee  court-house,  and  so  in  a  northeast  direction  to  the  top 
of  the  ^^  Big  Hill ; "  thence  due  south  along  the  Madison  State  road  to 
Wm.  Gelding's,  where  the  line  enters  Rockcastle  county,  and  follows  the 
county  road  along  the  ridge  dividing  Indian  and  Brush  creeks  to 
Pleasant  Fish's,  on  Roundstone  creek ;  thence  across  and  up  Renfro's 
creek  and  Langford's  branch  to  Mount  Vernon  court-house, 

IVom  Mount  Vernon  a  line  follows  the  Cmb  Orchard  turnpike  to  the 
point  where  it  crosses  the  Rockcastle  river.  From  this  line  the  main 
line  takes  off  at  a  point  near  L.  Langford's,  and  runs  down  the  East 
fork  of  Sk^gs'  creek  to  H.  McClure's,  near  the  mouth  of  the  West 
fork,  whence  another  branch  line  descends  the  creek  southeastward  to  the 
Rockcastle  river.  From  H.  McClure's  house  the  line  follows  a  county 
road,  crossing  the  West  fork  at  Mink's,  and  thence  around  the  heads  of 
Eagle  creek  and  down  Mill  creek  to  Line  creek,  at  the  forks  of  the 
Crab  Orchard,  Somerset,  and  London  roads,  in  Pulaski  county ;  thence 
down  Line  creek  to  its  mouth.  Returning  to  the  forks  of  the  roads,  it 
crosses  in  an  easterly  course  to  Sinking  Valley,  and  thence  to  the  cross 
roads  at  Dallas  P.  0.,  from  which  point  it  runs  southeastwardly  to  a 
deserted  cabin,  at  the  head  of  Whetstone  creek;  thence  southwest  to 
the  Bend  meeting-house,  in  the  valley  of  Buck  creek,  and  so  across  to 
the  Long  Hollow ;  up  the  latter  and  down  the  Blazed  Hollow  to  Pit- 
man's creek,  crossing  it  at  G.  Meece's,  and  tlience  down  it  to  John  B. 
Lee's,  at  the  crossing  of  the  Somerset  and  Goal  Banks  road ;  thenoe 
67 
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along  this  road  for  six  miles  to  the  former  place.  Returning  to  Lee's, 
the  line  follows  the  right  bank  of  the  creek  to  John  Beatty's,  when  it 
strikes  over  to  Waitsboro',  on  the  Cumberland  river.  Crossing  the  river 
at  the  lower  ford,  it  runs  southeast  to  Long's  mill,  on  the  Big  south  fork ; 
thence  southwardly  across  Cedar  and  Middle  Sinking  creeks,  to  the 
Three  Forks  of  Big  Sinking  creek,  in  Wa3me  county ;  thence  up  the  Dry 
fork  to  its  head,  and  down  a  branch  of  Elk  Sprmg  creek  to  the  Montir 
cello  and  Rock  creek  road ;  thence  along  said  road,  in  it  northwest  direo- 
tion,  to  Monticello  court-house.  From  here  the  line  follows  the  Monti- 
cello  and  Albany  road,  crossing  Beaver  cr^k  at  Ard's  ford,  and  Otter 
creek  at  Phillips'  MiU,  to  John  Wade's  on  Indian  creek,  in  Clinton 
county ;  thence  south,  by  the  way  of  Wade's  gap,  to  'Squire  Guinn's 
house,  on  Smith's  creek,  (trom  here  a  line  was  run  southwest  to  Albany 
court-house,)  and  so  across  to  James  Givens,  on  the  Livingston  or  Ala- 
bama stock  road,  in  Spring  creek  valley ;  thence  up  the  creek  to  Long's 
gap.  Returning  to  Givens,  the  line  runs  due  south  through  Elliott's 
cross  roads  to  the  Tennessee  State  line,  at  a  point  to  the  south  of  John 
Crouche's  housei,  on  the  waters  of  Wolf  river. 

GENERAL  GEOLOGICAL  DESCRIPTION. 

The  travder  from  Frankfort,  directing  his  steps  towards  "Virginia  or 
North  Carolina,  by  any  of  the  great  routes,  will,  after  passing  over  the 
so  called  "blue-grass  country,"  encounter  a  belt  of  cone-shaped  hills, 
extending  from  the  Ohio  river  southwestwardly  towards  Tennessee.  These 
hills  are  often  found  in  groups,  familiarly  known  as  the  "  Green  River 
Knobs,"  "Estill  Knobs,"  "Red  River  Knobs,"  &c.,  and  are  composed 
of  the  olive-colored  shales  and  overlying  grit  stones  of  the  Devonian 
system,  known  in  the  reports  of  this  survey  as  the  Knobstone  Forma- 
tion. They  have  for  their  bases  the  Devonian  black  slates,  and  are  fre- 
quently capped  with  limestone — a  fine  instance  being  that  of  the  Sweet 
Lick  Knob,  near  the  Estill  Springs,  rising  to  a  height  of  more  than  five 
hundred  feet  above  the  Kentucky  river,  the  outline  of  which,  with  that  of 
many  other  knobs  in  the  vicinity,  gives  a  peculiar  charm  to  the  scenery 
of  this  portion  of  the  State. 

Having  passed  this  line  of  knobs,  the  traveler  has  fairly  entered  the 
great  Appalachian  coal  field.  He  passes  over  in  succession  the  black 
slatep,  olive-colored  shales  and  sandstones  just  mentioned,  the  sub-car- 
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boniferoos  limestones,  the  sub-conglomerate  coal  and  iron  ore  series,  and 
capping  all,  the  massive  conglomerate  or  millstone  grit,  which,  in  its 
turn,  forms  the  true  base  of  the  coal  measures  which  stretch  on  to  the 
confines  of  Virginia. 

This  series  of  formations  sinks  towards  the  southeast  in  a  great  wave, 
the  crest  of  which  being  broken  off  towards  the  northwest,  presents  that 
line  of  bluffs  and  hill-slopes  which  forms  the  conmiencement  of  the 
^'  mountain  district "  of  Eastern  Kentucky.  But  the  crest  line  of  this 
great  wave,  running  northeast  and  southwest,  is,  itself  undulating,  rising 
and  falling  in  a  series,  as  it  were,  of  cross-waves  of  no  great  length  and 
depth,  but  quite  sufficient  to  determine  the  principal  lines  of  drainage  out 
from  the  mountain  country  to  the  plain. 

Along  the  eroded  ci*est  of  this  great  wave,  the  outcrop  base  line  was 
run,  not  only  defining  thus  the  irr^ularly  shaped  margm  of  the  coal 
field,  but  also  supplying  material  for  the  construction  of  the  profile 
which  accompanies  map  No.  2,  and  represents  a  nearly  straight  line^ 
extending  from  Grayson,  in  Carter  county,  to  a  point  on  the  Tennessee 
State  line,  one  half  mile  south  of  Elliott's  cross-roads,  in  Clinton  county. 
The  base  of  this  profile  is  equivalent  to  a  height  of  four  hundred  feet 
above  tide  in  the  Gulf  of  Mexico.  The  same  base  was  used  in  the  con- 
struction of  all  the  profile  sections  which  appear  in  the  detailed  reports 
upon  the  counties. 

The  lowest  formation  which  appears  upon  the  main  profile  is  that  of 
the  knobstone.  The  thickness  of  this  rock  varies  between  three  hun- 
dred and  fifty  and  five  hundred  and  fifty  feet,  the  measurements  being 
approximate,  as  but  few  opportunities  occurred  for  obtaining  whole  sec- 
tions of  the  formation.  The  lower  and  larger  portion  is  composed  of 
olive-colored  mud  rock,  with  pretty  generally  disseminated  nodular 
masses  of  earthy  iron  ore.  From  this  horizon  flow  the  numerous  chaly- 
beate springs  of  eastern  Kentucky.  The  upper  portion  is  a  thin-bedded 
and  generally  finegrained  sandstone,  also  olive-tinted,  containing,  as  a 
characteristic  fossil,  a  cock-tail  fiicoid,  similar  in  appearance  to  that  of 
the  caudi-galli  grit  formation  of  northern  New  York.  Portions  of  this 
rock  are  valuable  for  building  purposes ;  and  firom  certain  strata,  fine- 
grained grindstones  are  obtained. 

The  streams  which  cut  through  this  formation,  flow  in  broad,  flat-bot- 
tomed valleys,  with  gently  sloping  sides,  and  produce,  during  the  first 
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few  years  of  cultivation,  such  as  is  here  in  vogue,  from  seven  to  thirteen 
barrels  of  corn  to  the  acre.  It  must  be  borne  in  mind  that  these  bot- 
toms receive  the  washings  from  the  overlying  limestones,  and,  also,  that 
the  above  average  yield  will  not  hold  good  for  the  longer  settled  districts, 
as  the  system  of  farming  is  very  imperfect,  and  little  or  no  attention  is 
paid  to  manuring  or  draining.  It  is  upon  these  bottoms  that  the 
greater  number  of  experiments  have  been  made  in  the  culture  of  sor- 
ghum, or  Chinese  sugar  cane.  Here,  also,  grows,  in  its  greatest  perfection, 
the  sugar  tree,  which,  with  the  other  maples,  the  white  oak,  and  the  beech, 
make  up  the  principal  timber.  The  beech  is  found  near  the  top  of  the 
formation,  and  only  there  when  the  nrighboring  hills  are  capped  witii 
limestone. 

Next  in  order,  above  the  knobstone  formation,  comes  that  of  the  sub- 
carboniferous  or  mountain  limestone,  extending  along  the  whole  line,  but 
thickening  southwestwardly  from  seventy  feet,  on  Tygert's  creek,  to 
over  four  hundred  feet  at  the  Poplar  Mountain,  in  Clinton  county.  It 
is  composed  of  alternating  white,  grey,  and  buflf-colored  layers  of  rock, 
varying  in  quality  from  the  most  argillaceous  claystone  to  the  purest 
plaster  limestone.  Clear  and  copious  springs  constantly  mark  the  junc- 
tion of  this  limestone  formation  with  the  underlying  knobstone ;  and  its 
lowest  strata  contain,  in  many  places,  large,  dark-green  flint  pebbles, 
which,  judging  from  present  appearances,  must  have  been  extensively 
quarried  by  the  Indians.  Traces  of  lead  are  found  through  the  center 
of  this  formation,  but  not  in  sufficient  quantities  to  be  of  value. 

The  drainage  through  this  formation  is  peculiar,  and  deserves  more 
than  a  passing  notice.  The  valleys  are  dish  shaped,  broad  and  shallow, 
and  rarely  have  streams  running  through  them ;  for  the  water  issuing 
from  the  veiy  numerous  springs  is  carried  down  through  sink-holes  and 
cracks  in  the  cavernous  strata  below,  and  often  re-appears  at  the  surface 
only  to  take  another  plunge  before  it  gushes  out  at  last  in  some  never- 
failing  spring,  near  the  mouth  of  the  valley.  We  hav5  thus  valleys  which 
are  technically  dry,  the  bottom  being  a  mere  series  of  dry,  crater-shaped 
holes,  which,  with  proper  treatment,  may  be  made  to  supply  with  neces- 
sary water  the  cattle  of  this  really  admirable  grazing  portion  of  the 
mountain  district  of  the  St:ate.  To  the  topographer,  however,  no  coun- 
try could  be  more  difficult  to  work  over;  and  not  unfrequently  a  stranger 
would  be  entirely  at  a  loss  to  guess  the  direction  of  up  stream  from 
down. 
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The  soil  of  the  valleys  just  described  is  generally  a  tough  clay  mixed 
with  sand,  where  the  overlying  millstone  grit  series  fonns  the  escarp- 
ments on  each  side ;  but  it  is  not  unusual  to  see  large  portions  of  the 
side  slopes  bare.  As  near  as  I  could  ascertain  it,  seven  barrels  to  the 
acre  is  the  average  crop  of  corn  for  this  formation,  although  land  freshly 
broken  up  and  properly  tended  will  yield  from  ten  to  twelve  barrels  to 
the  acre.  Clover  and  other  grasses  thrive  well,  and  could  be  made  prof- 
itable if  taken  in  connection  with  cattle  raising,  upon  the  top  lands 
overlooking  \  hese  limestone  valleys. 

The  timber  is  principally  white  oak  and  beech ;  but  black,  red,  and 
post  oak,  together  with  red  cedar,  white  walnut,  poplar,  buckeye,  and 
hickory,  are  common.  Pawpaw  throughout,  and  the  muscadine  grape  in 
the  southern  portion  of  the  district,  mark  this  formation. 

Overlying  the  sub-carboniferous  limestone  comes  the  millstone  grit 
formation,  which  may  be  described  in  two  divisions,  the  lower  of  which 
is  made  up  of  alternating  sandstones  and  shales  inclosing  beds  of  coal 
and  iron  ore,  and  the  upper  a  massive,  coarse-grained,  ferruginous  sand- 
rock,  containing  pebbles.  This  sand  rock  I  shall  hereafter,  in  this  report, 
make  mention  of  as  the  conghmercUe,  and  the  underlying  strata  as  the 
authconglomercUe  coals,  iron  ores,  &c.  Though  unexposed  at  the  starfc- 
ing  point  of  the  section,  I  feel  safe  in  saying  that  its  entire  thickness 
under  the  town  of  Grayson  is  not  over  ninety  feet,  a  thickness  which 
increases  in  the  usual  direction  (S.  W.)  until  it  has  become  305  feet  in 
the  Poplar  mountain  before  mentioned.  This,  and  the  other  formations 
with  it,  it  must  here  be  understood,  not  only  tidcien  southwestwardly, 
but  also  rise  into  the  air  in  that  direction,  as  may  be  seen  in  the  profile, 
where  the  top  of  the  conglomerate,  bdow  Grayson,  is  five  hundred  fi^et 
above  tide,  whilst  in  the  Poplar  mountsdn  it  is  seventeen  hundred  feet 
above  tide. 

The  study  of  this  millstone  grit  formation  is  of  peculiar  interest  to 
the  farmer,  the  geologist,  and  the  civil  engineer:  to  the  farmer,  because 
he  may  feed  large  flocks  of  sheep  upon  the  table  land  above  its  cli£& 
and  upon  the  rocky  slopes  below,  which  now  lie  waste,  and  thereby 
introduce  a  new  and  profitable  culture  requiring  but  little  fencing  or 
other  labor ;  to  the  geologist,  on  account  of  its  many  changes  in  thick- 
ness and  material;  and  to  the  engineer,  because  here  he  meets  with  his 
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greatest  difficulty  in  the  improvement  of  river  navigation  and  in  the 
construction  of  railways. 

The  two  members  of  this  formation  thicken^  as  remarked  above,  in  a 
southwest  direction,  but  not  proportionally,  as  I  wiU  now  endeavor  to 
show.  At  the  northern  end  of  the  outcrop  line,  the  conglomerate  aver- 
ages about  90  feet  in  thickness,  and  is  underlaid  by  a  few  feet  of  some- 
what ferruginous  shales  containing  a  thin  coal ;  whilst  upon  the  dividing 
ridge  between  Tygert  and  Triplett  creeks,  and  the  waters  of  the  North 
Fork  of  Licking  river,  the  former  has  attained  a  thickness  of  150  feet, 
and  is  underlaid  by  eight  feet  of  shale  containing  a  well-defined  bed  of 
iron  ore  and  a  twelve  inch  vein  of  coal.  To  the  east  of  this,  on  Devil 
Fork,  the  same  vein  of  coal  is  five  inches  thick,  whilst  on  one  of  the 
branches  of  Miner's  Fork,  the  whole  lower  series  is  entirely  gone; 
one  hundred  and  forty-eight  feet  of  the  conglomerate  resting  immedi- 
ately upon  the  sub-carboniferous  limestone.  Thin  streaks  of  coal  are 
jammed  in  between  the  layers  of  the  base  of  the  conglomerate,  and  even 
inlaid  in  the  heart  of  the  solid  rock  all  along  the  Una  In  Estill  county 
the  sub-conglomerate  series  has  attained  a  thickness  of  50  feet,  inclosing 
a  workable  bed  of  valuable  iron  ore  and  a  vein  of  good  coal  twenty- 
seven  inches  in  thickness.  The  conglomerate  here  measures  196  feet 
To  the  east  of  this,  at  a  point  known  as  the  Standing  Rock,  Mr.  Lyon 
informs  me  that  he  found  the  upper  member  of  this  formation  to  be  210 
feet  thick,  and  the  lower  member  50  feet,  consisting  here  of  two  feet  of 
thin  shaly  sandstone,  a  one  and  a  half  inch  vein  of  coal,  and  forty-eight 
feet  of  shales  containing  block  and  kidney  ores. 

Between  this  point,  however,  and  the  southern  terminus  of  the  line,  a 
great  change  is  seen  to  take  place,  the  upper  member  nowhere  now 
exceeding  80  feet  in  thickness,  whilst  the  lower  has  increased  to  an 
average  thickness  of  225  feet,  and  contains  two  workable  and  three  thin 
beds  of  coal,  together  with  three  distinct  beds  of  shale  containing  iron 
ore.  The  point  of  change  lies  geographically  between  the  top  of  the 
ridge  dividing  the  Red  river  waters  Irom  those  of  the  Kentucky  river, 
and  the  valley  of  the  Kentucky  river  itself.  After  a  careful  examina- 
tion of  this  part  of  the  line,  especially  of  the  ridge  dividing  Miller  and 
Stufflebean  from  Hell  creek,  and  also  of  the  prongs  of  this  ridge  which 
lie  between  the  waters  of  Sinking  and  Contrary  creeks,  I  am  not  left 
in  doubt  that  the  lower  portion  of  the  upper  or  conglomeratic  member 
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exchanges  its  character  for  that  of  an  alternating  mass  of  sandstone, 
shales,  and  shaly  sandstones  ^milar  io,  and  therefore  apparently  increas- 
ing the  thickness,  of  the  lower  member  of  the  formation.  The  sub-con- 
glomerate coal  before  mentioned  holds  its  place  at  the  base  of  the 
formation  with  the  addition  of  later  beds  which  came  in  above ;  and  the 
whole  is  capped  and  protected  by  that  unchanged  upper  part  of  the 
massive  sand  rock  which  appears  upon  the  hill-tops  and  ridges  of  the 
Contrary  creek  waters  in  clifls  of  80  feet. 

The  upper  or  conglomerate  member  of  the  formation  gives  great 
character  to  the  topography  of  the  country,  producing  long,  narrow, 
and  steep-sided  ridges,  which  give  out  at  right  angles  similar  narrow  but 
shorter  ridges,  and  these,  in  their  turn,  are  fringed,  as  it  were,  with  similarly 
formed  still  smaller  fingers.  Over  this  whole  system  of  ridges  along 
the  eastern  margin  of  the  coal  field  lie,  thinly  spread,  the  lowest  layers 
of  the  lower  coal  measures,  in  the  midst  of  which  the  streams  of  the 
country  take  their  rise.  At  first  these  waters  flow  along  valleys  smoothly 
cut  in  the  coal  rocks  themselves,  until  the  top  of  the  conglomerate  is 
reached,  when  suddenly,  and  usually  with  a  single  leap  of  from  fifty 
to  eighty  feet,  they  plunge  into  gulfe  worn  out  in  the  edges  of  this 
massive  rockr  Thenceforth  they  flow  along  between  high  natural  walls 
until  they  reach  the  gently  sloping  terraces  of  the  sub-conglomerate 
series,  after  which  their  way  lies  through  the  underlying  limestones, 
knobstones,  and  black  slates  towards  the  comparatively  level  country 
beyond. 

The  soil  of  the  millstone  grit  formation  is  poor,  yielding,  when  first 
broken  up,  an  average  of  only  five  barrds  of  com  to  the  acre,  although 
this  number  has  been  increased  to  seven  and  eight  in  certain  local- 
ities, and  by  careful  cultivation  can  undoubtedly  be  made  even  more. 
Fruit  grows  admirably  upon  the  slopes;  and  my  attention  was  called 
to  the  fact,  during  the  two  seasons  of  our  field  work,  that,  unlike  the 
frniit  growing  upon  the  lower  limestone  benches,  it  had  here  escaped 
the  frosts. 

The  timber  is  varied,  the  principal  kinds  being  chestnut  and  oak,  with 
yellow  poplar,  linden,  buckeye,  spruce  pine  or  hemlock,  and  yellow  pine, 
with  heavy  underbrush  of  the  same ;  holly,  ivy,  and  laurel,  and  occa- 
sionally pawpaw.  The  pine  grows  immediately  npon  the  top,  and  some- 
times at  the  base  of  the  conglomerate  member.     Laurel  always  fringes 
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the  top  edge  of  the  bluffs.  Holly  and  hemlock  are  found  in  the  imme- 
diate debris  of  the  cliff.  The  ivy  climbs  the  rugged  &ces  of  the  rocks. 
This  is  the  characteristic  vegetation  of  the  conglomerate  member  of 
this  formation  as  we  traced  it  along  the  whole  line,  and  found  it  only  in 
this  geological  connection. 

The  next  formation  in  the  upper  order  is  that  of  the  true  coal  meas- 
uies ;  but  as  the  line  passed  along  the  thinned  out  edges  of  its  lower 
members,  there  is  little  at  present  to  be  described  in  this  report  on  that 
formation.  It  presents  to  the  eye  a  surface  contour  of  gently  sloping 
hills,  composed  for  the  most  part  of  ferruginous  variegated  shales,  con- 
taining the  mere  thinned  out  edges  of  those  coal  veins,  which  to  the 
southeast  and  east,  become  of  such  importance. 

The  portion  of  this  formation  above  described  is  rich  in  forest  trees 
of  large  growth,  principally  white  oak,  chestnut  oak,  and  chestnut ;  the 
bark  of  the  chesnut  oak  being  valuable  for  tanning  purposes ;  there  are 
also  red  oak,  mountain  maple,  dogwood,  and  poplar,  the  last  being  the 
principal  wood  used  in  ibe  country  for  building.  Yellow  pine  is  com- 
mon.    White  pine  is  not  met  with  upon  this  geological  horizon. 

This  ridge  soil  is  poor ;  but  its  forests  afford  a  tliick  crop  of  tender 
underbrush  and  mast,  upon  which  large  numbers  of  cattle  and  hogs  are 
annually  &ttened  for  home  consumption  or  the  market. 

From  observations  made  during  the  progress  of  this  Survey,  the  fol- 
lowing deductions  present  themselves : 

1.  That  the  margin  of  the  coal  field  is  everywhere  marked  by  bluflfe 
of  the  conglomerate  member  of  the  millstone  grit  formation. 

2.  That  the  carboniferous  formations  and  those  underlying  them  dip 
to  the  southeast  in  a  great  wave,  which  is  not  symmetrically  formed,  as 
may  be  seen  by  referring  to  the  profile  sections  of  the  counties — partic- 
ularly those  of  Morgan  and  Pulaski. 

3.  That  this  great  wave  is  itself  crossed  by  undulations,  which  rise 
and  fall  in  a  series,  as  it  were,  of  cross  waves,  of  no  great  height  and 
depth,  but  which,  running,  as  they  do,  in  a  northeast  and  southwest 
direction,  are  quite  sufficient  to  deteimine  the  principal  lines  of  drainage 
out  from  the  mountain  country  into  the  plain. 

4.  That  all  the  formations  examined  along  the  line,  from  the  Devonian 
black  slates  upward  to  the  true  coal  measures,  thicken  and  rise  into  the 
adr  in  a  southwest  direction* 
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5.  That  the  lowest  coal,  and,  consequently,  the  one  which  marks  the 
margin  of  the  field,  is  a  sub-conglomerate  coal,  varying  in  its  thickness, 
but  peisistent  throughout  the  whole  extent  of  the  line. 

6.  That  certain  species  of  trees  mark  certain  geological  formations ; 
the  beech  and  red  cedar,  for  instance,  being  characteristic  of  the  lime- 
stone series,  whilst  the  hemlock,  holly,  and  laurel,  mark  the  conglom- 
erata 

7.  That  the  soil  of  this  portion  of  the  mountain  district  is  not  so  rich 
as  that  of  central  Kentucky,  yet  is  susceptible  of  great  improvement, 
and  that,  in  all  the  counties  traversed  by  the  outcrop  base  line,  the  pro- 
portion of  fair  tillable  land  is  sufficient  to  supply  the  wants  of  a  much 
larger  farming  and  mining  population  than  that  which  now  exists ;  also, 
that  the  poorer  slopes  or  ridge  lands  are  admirably  adtipted  to  the  rais- 
ing of  cattle  and  sheep ;  and  in  the  southernmost  counties  the  grape 
could  be  grown  with  success,  especially  if  planted  upon  the  warm  lime- 
stone benches  of  the  east  and  west  valleys. 

8.  That  the  amount  of  mineral  lying  idle  for  want  of  the  means 
of  exportation  is  enormous,  and  deserves  the  particular  attention 
of  the  iron  manufacturer ;  also,  that  when  the  still  greater  mineral  wealth 
lying  beyond,  in  the  heart  of  the  toal  and  iron  field,  shall  have  been 
explored,  by  a  continuation  of  the  present  survey,  additional  inducements 
will  be  oflered  for  the  development  of  this  wealth ;  and  that  the  numer- 
ous main  roads  running  in  an  east-southeast  direction  through  this  field, 
afford  excellent  opportunities  for  such  a  survey, 

CARTER  COUNTY. 

The  drainage  of  this  county  is  eflected  through  the  valleys  of  the 

Little  Sandy  river  and  Tygert's  creek  and  their  tributaries,  which  divide 

the  county,  in  a  manner,  into  three  sections.     The  first  and  smallest 

lies  to  the  east  of  the  county  seat,  and  is  composed  of  the  true  coal 

measures,  a  description  of  which  was  given  in  Sidney  S.  Lyon's  detailed 

report  of  the  Greenup  county  survey.     The  second,  or  middle  section, 

comprises  the  high  lands  lying  between  the  two  streams  mentioned 

above,  and  contains  the  sub-conglomerate  coal  and  iron  ore  beds.     The 

third  section,  west  of  Tygert's  creek,  owes  its  topographical  features 

mainly  to  the  conglomerate,  \Nhich  caps  the  ridge  dividing  Carter  from 

Rowan,  and  thus  protects  certain  outliers  of  the  sub-conglomerate  coal. 

The  southern  line  of  the  county  follows  a  high  water  shed,  the  top  of 
58 
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which  averages  1,400  feet  above  tide,  and  is  formed  of  coal  measure 
shales.     Id  this  water  shed,  the  two  streams  before  mentioned  take  their 
rise;  the  Little  Sandy  flowing  along  the  general  line  of  strike  in  aa 
east  of  north  course,  cutting  its  bed  down  through  the  conglomerate 
along  its  whole  length  to  near  the  Greenup  county  line ;  Tygert^s  creek 
flowing  in  the  same  direction  mostly  through  the  millstone  grit,  hme- 
stone,  and  knob  formations.     By  a  reference  to  the  coal  field  map,  it 
will  be  seen  that  about  two  thirds  of  the  area  of  this  county  contains 
the  lower  coal  bed,  which,  as  &r  as  my  observation  went,  never  exceeds 
twenty-two  inches  in  thickness,  and  is  frequently  lost  altogether ;  at  no 
point  does  it  present  inducements  for  mining  beyond  the  demands  of  a 
strict  home  consumption.     This  coal,  with  its  thinned  and  overlying 
conglomerate,  sinks  under  water  level  to  form  a  canoe-shaped  basin 
along  the  line  of  the  Little  Sandy  river,  about  the  center  of  which  the 
now  abandoned  salt  wells  have  been  sunk.    Grayson  court-house  stands 
near  the  north  end  of  this  ba^  on  the  slope  of  a  hill  formed  of  the 
k)wer  coal  measure  shales.     Three  distinct  coal  beds  ^ow  themsdves  in 
this  immediate  vicinity ;  the  lowest,  which  is  the  first  above  the  congbm- 
erat^  crops  out  in  the  bed  of  the  river  just  above  the  mouth  of  Stin- 
son's  creek.     It  measures  six  inches  in  thickness,  and  has  been  mined 
for  blacksmithing  purposes.     Thirty-five  feet  above  it  is  another  bed, 
from  six  to  eight  inches  thick,  which  I  believe  to  be  the  equivalent  of 
that  which  shows  itself  along  the  bed  of  Town  branch,  and  which  has 
been  struck  in  Mr.  Carter's  well,  at  a  depth  of  thirty  feet  below  the 
surface.     One  hundred  and  four  feet  above  it  is  a  third,  which  has  been 
opened  by  Robert  Carter,  Esq.,  in  the  hill  to  the  northwest  of  the  court- 
housa     It  presents  itself  as  a  double  bed ;  that  is,  two  bands  of  fidr 
bituminous  coal,  each  18  inches  thick,  are  separated  by  29i  inches  of 
shale,  and  they  are  probably  the  equivalents  of  the  two  members  of  the 
Stinson's  creek  cannel  coal,  though  of  inferior  quality.     (Six  openings 
have  been  made  in  this  Stinson's  creek  coal  vein,  at  the  head  of  Tar 
Kiln  branch  of  Stinson's  creek,  which,  at  the  time  of  my  visit  in  Octo- 
ber, 1858,  were  being  actively  worked.)     An  average  section,  made  up 
firom  each,  gives 
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Bituminous  coal.... 

Slate 

Inferior  cannel  coal 
Cannol  coal 


Inches. 


3 
9 
3 


Specimens  of  both  the  upper  and  lower  portions  were  sent  to  Dr.  R. 
Peter  for  analysis.  The  lower,  or  good  band,  is  that  used  in  the  manu- 
fecture  of  oil  at  one  of  the  establishments  in  Ashland. 

The  following  section  will  give  a  good  idea  of  the  stratification  about 
Grayson : 


5135  feet — ^Top  of  hills,  the  upper  76  feet  being  coTered^-probablj  shales. 
Thin  bedded,  yellow,  micaceous  mud  rock . 

145     feet— Bituminous  cohL.     

Sandy  micaceous  shales,  streaked  with  coal . 

Yellow  and  ash  colored  nud  rock ..... . 

Bituminous  coal,  inclined  to  cannel  at  its  top . 

Covered  space 

Alternating  shales  and  stndAtones 

Hard,  dark-colored  earthy  limestone 

Coarse  yellow  sandstone 

Thin  bedded  micaceous  sand  rock . 

Compact,  hard  gray  sandstone ..... ..... 

Covered  space — probably  shales 

Coarse,  carbonaceous  sandstone .. 

Black  slate,  with  stems ... 

35)^  feet— Coal  worked  in  blacksmith  shop  .. . 

Ash-coltired  shales .. 

0  Coal  in  bed  of  Little  Sandy  river 


Feet 


76 

4 
1 
1 
1 
1 
59 
fiO 
1 
4 
4 
5 
7 
4 


a5 


Inches. 


6 
5 


6 

7K 


6 


The  top  of  the  conglomerate  must  be  but  a  few  feet  below  the  river 
at  Grayson;  although  at  the  first  salt  borings  up  the  river  it  is  25  feet 
below  the  surface,  and  at  the  ^^  Middle  Lick/'  below  the  house  of  Doctor 
Luiedown,  the  probable  center  point  of  the  canoe-shaped  basin  before 
mentioned^  it  is  50  feet  below  the  surface. 

The  Carter  coal  v^n  shows  itself  near  Ward's,  to  the  west  of  the 
Baouth  of  Straight  creek;  and  the  hills  between  the  two,  on  the  west  side 
of  the  river,  show  teiTaces  at  the  proper  heights  where  it  should  come 
in ;  but  none  of  the  hills  to  the  west  of  the  river  are  high  enough  to  take 
in  the  **  Twin  Coal"  of  Greenup  county.  The  area  of  this  bed  west  of 
the  Little  Sandy  river  must  be  necessarily  small,  inasmu*  h  as  the  strata 
rise  more  rapidly  than  tibe  streams,  the  evidence  of  which  may  be  had 
along  the  i^ute  of  our  line  tbwards  Tygert's  ci^aeky  wliai^  xxj^n  the  ridgs 
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dividing  that  stream  from  Barrett's  creek,  the  Poplar  Plains  road  cuts 
into  the  sub-carboniferous  limestone.  The  following  section  across  the 
county  will  explain  this  more  fully : 


.    « 

ce  (5  H      ^ 


At  the  Tygerts'  creek  bridge  the  limestone  just  mentioned  is  seventy 
feet  thick,  and  above,  to  the  east,  west,  and  southwest,  are  found  constant 
indications  of  the  sub-conglomerate  iron  ore  dispersed  through  the  shales 
which  form  the  surflice  soil  of  this  section  of  the  country.  Near 
J.  James'  house,  on  Barrett's  creek,  for  instance,  at  a  point  where  the 
limestone  dips  under  the  stream,  a  section  is  exposed,  showing  fifteen 
feet  of  calcareous  shale,  containing  masses  of  et^rthy  iron  ore  in  seams. 
I  was  unable,  however,  to  find  any  bed  of  it  thick  enough  to  work, 
though  such  may  exist ;  in  which  case,  should  the  Lexington  and  Big 
Sandy  railway  ever  be  completed,  this  will  undoubtedly  become  an  iron 
making  region ;  and  as  a  (arming  district  it  is  unsurpassed  by  any  in 
the  county. 

Above  the  bridge,  and  1,800  feet  below  Rice's  saw-mill,  the  bottom 
of  the  sub-carboniferous  limestone,  marked  by  flint  pebbles,  rises  out  of 
the  creek,  and  the  latter,  from  this  point  to  the  forks,  a  distance  of  over 
twelve  miles,  runs  in  the  underlying  knobstone. 

In  nearly  every  one  of  the  valleys  cutting  into  the  western  slope  of 
the  ridge  which  divides  Little  Sandy  river  fix)m  Tygert's  creek,  the  sub- 
conglomerate  coal  has  been  seen,  and  in  some  few  instances  has  been 
worked,  always  occuning  immediately  over  the  sub-carboniferous  lime- 
stone, averaging  not  more  than  eight  inches  in  thickness,  and  never 
exceeding  twenty-two.  This  stime  vein  has  been  worked  by  Mr.  Pelfry, 
one  mile  below  the  head  of  Laurel  Fork  of  Little  Sandy  river,  where 
it  is  eight  inches  thick,  and  excellent  for  blacksmith's  use.  One  half 
mile  up  Lick  branch  of  Tygert,  it  is  eighteen  inches  thick.     It  is  in  this 


00.  Coal  MdftSUTA?.    C  Cou^lomerate.    o.  Sub-conglomerate  moasures.    L.  Sub^oarbooifer- 
oas  LlretatbDe.    K.  Knob  formatiuD. 
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neighborhood,  just  above  the  house  of  Mr.  Pelfry,  that  a  fine  spring 
issues  from  between  the  knobstone  and  limestone,  the  lower  member 
of  the  latter  being  of  a  dead  white  color,  and  showing  signs  of  lead  ore. 
I  was  assured  that  at  long  intervals  during  the  last  forty  years  small 
quantities  of  that  ore  have  been  extracted.  Although  I  heard  of  many 
such  localities  throughout  the  county,  this  was  the  only  one  I  was  able 
to  find,  as  information  respecting  them  is  for  the  most  part  traditional, 
and  jealously  kept  secret. 

In  connection  with  the  vein  of  coal  last  mentioned  the  underlying  iron 
ore  is  found,  but  not  in  any  instance,  when  examined,  was  it  present 
as  a  workable  vein. 

It  will  thus  be  seen  that,  although  two  thirds  of  the  area  of  this  coun- 
ty proj^rly  belongs  to  the  coal  field,  yet  the  sub-conglomerate  coal  is 
only  accessible  upon  the  spurs  that  flank  the  valley  of  Tygert's  creek, 
and  upon  the  line  of  the  Little  Sandy  river,  between  Laurd  and  Gimlet 
creeks ;  and  also,  that  the  true  coal  measures  are  confined  entirely  to 
that  portion  of  the  county  lying  east  of  the  Little  Sandy  river,  with  the 
exception,  as  I  mentioned  before,  of  the  lower  workable  bed,  which  does 
extend  across  that  river,  showing  itself  in  the  hills  around  and  to  the 
south  of  Grayson. 

A  large  portion  of  Carter  county  is  still  in  forest,  particularly  the  two 
great  water-shed  ridges  which  run  through  it  in  a  north  and  south  direc- 
tion, and  are  more  or  less  inaccessible  on  account  of  the  high  bluffs  of 
massive  sandstone  which  underlie  the  coal  measures.  These  hill-tops 
present  few  inducements  to  the  former,  who  prefers  the  richer  lands  of 
the  valley  of  Tygert's  creek,  where  a  broad  bottom,  cut  out  of  the  shales 
of  the  knobstone  formation,  yields  ample  crops  of  corn.  The  gently 
sloping  sandstone  and  limestone  terraces  which  flank  this  valley  along 
nearly  its  whole  length,  afford  also  excellent  grain  and  grass  crops.  The 
Little  Sandy  river,  on  the  contrary,  cuts  its  valley  through  the  con- 
glomerate, and  winds  between  high  cliffs  from  near  its  head  to  the  region 
of  the  salt-works,  where  the  valley  widens  and  presents  a  warm,  Kindy, 
loamy,  and  pretty  generally  cultivated  soil.  I  would  here  call  attention 
to  an  indigenous  growth  of  these  bottoms.  I  refer  to  the  cranbeiry, 
which,  owing  to  the  natui^al  fecilities  of  the  country  around  Grayson, 
could  be  cultivated  with  success  and  profit,  especially  upon  the  lower  of 
the  two  bottoms  of  the  river^  which  could  be  flooded  in  the  fall,  after 
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60wiDg  time,  and  thus  remain  until  spring,  when  the  water  could  be 
drawn  off  and  the  proper  cultivation  commence. 

ROWAN  COUNTY. 

The  outcrop  of  the  coal  fidd  extends  along  the  eastern  edge  and 
southern  comer  of  this  new  county,  covering  a  very  small  portion  of  its 
surface,  in  fact,  embracing  only  the  upper  portion  of  the  ridge  dividing 
the  waters  of  Tygert  and  Triplett  creeks,  and  of  the  ridge  between  Chris- 
tie's branch  of  Triplett  and  Miner's  branch  of  the  North  Fork  of  Licking 
river.  The  drainage  of  the  county  is  chiefly  through  the  valleys  of  Trip- 
lett creek,  and  the  Bastern  tributaries  of  Fox  creek.  These  head  up  in 
the  ridges  before  named,  and  flow  into  the  Licking  river  tiirough  the  sub- 
carboniferous  limestone,  knobstone,  and  black  slates.  The  main  body  of 
the  county  may  be  said  to  be  composed  of  the  knob  formation,  the 
ridges  being  capped  with  limestone,  and  the  main  water  courses  exposing 
the  underlying  slates.  The  outcrop  base  line  survey  passes  through  the 
southeast  comer  of  the  county,  mostly  upon  high  ridge  land,  and  pre- 
sents the  following  traits :  The  top  of  the  knobstone  is  first  seen  on  the 
bead  waters  of  Triplett,  near  Kirk's  horse  mill,  with  30  feet  exposed  of 
sub-carboniferous  limestone  over  it,  the  lowest  stratum  of  which  is  flinty. 
Above  the  limestone  is  a  red  clay,  containing  nodular  iron  ore.  The 
coal  bed  coming  next  above,  is  wanting  at  this  point,  but  fiirther  up  the 
stream,  near  Sanford's  store,  a  thin  seam  shows  itself  immediately  under 
the  yellow  sand  rock  of  the  conglomerate  member. 

To  the  south  of  this,  on  Judd  Day's  branch  of  Miner's  Fork,  below 
the  bouse  of  John  C.  Lykens,  this  sub-conglomerate  coal  is  also  wanting, 
one  hundred  and  forty-eight  feet  of  the  massive  sand  rock,  in  a  magnifi- 
cent cliff,  resting  directly  upon  the  limestona  But,  at  a  point  to  the 
north  of  this,  on  Miner's  Fork,  the  coal  has  been  mined  by  Henry 
Upperhart  12  inches  thick. 

The  ridges  in  this  southeastern  comer  of  the  county  are  made  by  the 
conglomerate  member  of  the  millstone  grit  formation,  covered  with  the 
lower  ferruginous  shales  of  the  coal  measures,  which  give  to  the  tops  of 
the  ridges  a  peculiar  potato-shaped  form.  In  these  shales  I  was  able  to 
trace,  70  feet  above  the  conglomemte,  a  thin  seam  of  coal,  protected  by 
a  plate  of  sandstone,  the  undoubted  equivalent  of  that  coal  bed  which 
crops  out  in  Town  branch,  near  Grayson.  None  of  these  hills,  however, 
are  high  enough  to  take  in  the  Idw  maiu  bed  of  Gray^n.     The  land  in 
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this  section  of  the  county  is  poor,  and  giyes  the  usual  ridge  timber  of 
this  formation — white  oak,  chestnut,  and  chestnut  oak,  with  some  few 
hemlocks,  and  a  heavy  undergrowth  of  the  same,  mingled  with  black 
jack.    The  following  section  dK>ws  the  geology : 

Feet, 
5278  feet — Shales,  containing  mTelW  iron  ore  and  a  aeam  of  coal  70  feel  abore  the  baae..    SK) 

188  feet — Conglomerate  member  of  millstone  grit . 150 

Lower  member,  containing  loeallj  the  tub-eonglonerate  coal  and  iron  ore -      8 

Sub-carboniferoiu  limestone ............... ^. — ... 30 

0  Top  of  knobstone  formation. 

MORGAN  COUNTY. 

The  outcrop  of  the  coal  field  is  defined  by  an  irregularly  scolloped 
line,  near  the  western  boundaries  of  this  county.  It  follows  the  contour 
lines  of  the  ridge  between  Miner's  and  Devil  forks,  (crossing  the  latter 
at  the  intersection  of  the  West  Liberty  and  Morehead  road,)  and  the 
dividing  ridge  between  the  North  fork  and  the  main  Licking  river; 
crosses  the  latter  at  a  point  half  way  between  the  mouths  of  Grassy 
and  Blackwater  creeks,  and  runs  down  the  left  bank  of  the  river  into 
Bath  county,  at  the  nose  of  the  ridge  between  the  river  and  Beaver 
creek.  By  reference  to  the  map,  it  will  be  seen  that  nearly  the  whole 
area  of  the  county  is  thus  included  in  the  coal  field ;  although,  per- 
haps, not  more  than  one  third  of  it  may  be  said  to  contain  the  main  coal 
beds  above  the  con^omerate,  which,  as  shown  in  the  Report  of  1857, 
(vol.  3,  p.  158,)  crop  out  in  the  vicinity  of  West  Liberty.  This  is 
owing  to  the  fiict  that  that  town  lies  in  a  basin  very  similar,  no  doubty  in 
shape,  to  that  of  the  Little  Sandy  rivar;  hence  the  coal  beds  which  are 
found  and  mined  upon  Mordecai  and  Caney  creeks,  and  upon  the  Elk 
fork  of  Licking,  rise  rapidly  like  the  equivalent  coal  beds  of  Stinson's 
creek,  in  Carter  county,  towards  the  northwest^  and  are  lost  in  the  air, 
as  is  shown  in  the  following  section  of  the  ibrmation  fi:om  West  Liberty 
down  the  Lic^kiog  river,  across  the  western  boundary  of  the  county  to 
Triplett  creek,  the  mouth  of  which  is  in  the  Devonian  blac^  slates : 

t  I        ^  ll 

•r  J       I*         I?  "^ 

h     k  L         e    C  ee  Sl^  iqltci; 


ee.  Coal  meaanma.    C  Congbmerata.    c.  Sub-oongleiiierata  naaaoret.     £.  8«b-earbQBllir» 
ona  Limeatone.    k.  Knob  formation.    6.  Devonian  black  aUte.    a.  Upper  Silurian  rocka. 
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In  order  to  define  the  outcrop  of  the  sub-conglomerate  coal,  the  base 
line  was  run  too  far  to  the  westward  to  take  in  these  cannel  coals  of  West 
Liberty,  which  deserve  a  thorough  examination  in  the  future  course  of  the 
survey.  I  would  bike  occasion  to  say  that  the  muin  road,  which  passes 
through  this  section  of  the  State,  is  admirably  adapted  for  getting  a  sec- 
tion of  the  rocks  across  the  coal  fields,  its  course  being  east  southeast 
through  Morgan  and  Floyd  counties,  and  across  Pike  county,  through 
Pikeville  to  the  Virginia  line — such  a  line  would  have  the  advantage  of 
exposures  along  two  rivers,  the  Licking  and  the  West  fork  of  the  Big 
Sandy,  and  would  cross  and  connect  with  the  main  east  and  west  par- 
allel base  line  just  completed. 

The  sub-conglomerate  coal,  the  outcrop  of  which  has  been  now 
defined,  is  mined  by  stripping  at  many  localities;  measuring  upon 
Miner's  fork  12  inches,  and  at  its  crossing  of  Licking  river  one  mile 
below  Hampton's  mill. 

At  a  point  on  Devil  fork  I  found  it  only  4^  inches  thick,  cropping  out 
in  the  bed  of  the  stream  under  the  massive  conglomerate,  which  here 
measures  140  feet  in  thickness.  Wherever  used,  it  has  been  found  to 
be  a  good  blacksmithing  coal.  In  immediate  connection  with,  and  over- 
lying it,  such  a  streak  of  coal  as  has  been  before  mentioned  frequently 
shows  itself,  especially  near  the  mouth  of  Perry's  run,  below  Hampton's 
mill,  where  it  averaged  one  half  inch  in  thickness  immediately  under- 
neath 50  feet  cliffs  of  conglomerate.  The  same  thing  occurs  at  the 
road  crossing  Blackwater  creek,  where  the  coal  measures  H  inches,  and 
rests  upon  ash  colored  shales. 

The  second  coal,  above  the  conglomerate,  shows  itself  upon  our  line 
near  the  house  of  William  Kendall,  in  the  bed  of  the  North  fork  below 
the  mouth  of  Bear  run,  where  it  measures  twelve  inches,  and  is  protected 
by  a  capping  of  shales  and  shaly  sandstones,  containing  impressions  of 
Sigillaria  and  Calamites,  and  is  based  upon  a  hard  sand  rock.  This  coal 
can  be  traced  all  along  the  North  fork  from  Bear  run  to  the  mouth  of 
Town  branch,  and  up  the  latter  for  a  mile,  where  it  measures  9  inches, 
having  been  opened  by  Mr.  Kendall. 

Crossing  the  ridge  from  this  point  to  the  Lick  fork  of  Elk  fork,  it  is 
again  seen  mined  at  several  points  near  the  house  of  Mr.  Casby,  where 
it  has  increased  in  thickness  to  IC  inches.  This  vein  can  be  traced 
down  the  Lick  fork  to  its  junction,  at  Mr.  Cox's,  with  the  Big  branch, 
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and  also  up  the  latter  stream  to  near  its  head.  The  hills  in  this  vicinity 
are,  in  some  instances,  high  enough  to  take  in  the  lower  main  cannel 
coal  bed  ol  West  Liberty 4  but  I  could  neither  find  nor  hear  of  any  out- 
crop. Judging  from  this  circumstance,  and  from  the  visibly  rapid  dip 
of  the  strata  southeastward,  I  am  led  to  believe  that  no  veins  of  worka^ 
ble  coal  will  be  found  west  of  the  ridge  between  Elk  and  Lick  forks^  and 
the  ridge  between  Grassy  and  Caney  creeks. 

Below  the  house  of  Major  Payton,  and  in  the  bed  of  Shoal  branch,  a 
24  inch  coal  has  once  been  worked^  but  is  now  abandoned.  Farther 
down  the  stream,  but  still  overlying  the  conglomerate,  another  opening, 
also  abandoned  and  filled  up,  has  been  made ;  at  both  points  the  coal  is 
overlaid  with  a  mass  of  compact  shaly  sandstone,  streaked  with  carbon- 
aceous matter,  and  is  probably  the  equivalent  of  the  Casby  vein. 

On  the  south  side  of  the  Licking  river  there  are  indications  of  this 
same  bed  in  Tom's  branch  of  Grassy  creek,  near  the  school-house,  and 
also  in  Barney's  branch,  above  the  house  of  Miles  Kash,  both  resting 
upon  ferruginous  shales,  and  having  for  capping  alternate  layers  of  fos- 
siliferous  shaly  sandstone  and  shales. 

The  sub-conglomerate  iron  ore  is  traceable  along  the  outcrops  of 
Morgan  county,  but  nowhere  showed  itself  on  our  line  in  workable 
quantities.  Lidications  along  Blackwater  creek  lead  me  to  think  that  it 
may  thicken  in  that  direction,  so  as  to  become  of  value. 

The  western  half  of  the  county  embodies  the  conglomerate  member 
of  the  millstone  grit  formation,  beneath  rounded  ridge  cappings  of  soft 
ferruginous  shales  and  shaly  sandstones,  over  which  are  scattered 
farms,  hemmed  in  by  forests  of  white  and  chestnut  oak,  surrounded  by 
precipices  of  conglomerate. 

BATH  COUNTY. 

But  a  small  portion  of  this  county,  viz :  the  southeast  comer,  is 
included  in  the  coal  area,  and  contains  only  the  sub-conglomerate  bed. 
Its  outcrop  may  be  defined  as  following  the  contour  lines  of  the  ridge 
which  divides  the  head  waters  of  Gilladie  and  Lidian  branches  of  Red 
river  from  the  head  waters  of  Beaver,  Blackwater,  Duck,  and  Salt  lick 
creeks,  as  fiir  west  as  the  head  of  Slate  creek.  In  this  county,  for  the 
first  time,  we  met  the  sub-conglomerate  coal  as  a  double  vein  of  work- 
able thickness.  Upon  Clear  creek  there  are  "  three  feet  of  coal  with  a 
clay  parting  of  one  foot"  It  is  principally  mined  near  the  head  of  Amet's 
59 
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bnndi  of  Indian  creek,  where  two  op^nge,  called  the  ^Flower  Hill 
Bankfly''  have  been  made  by  Morris  McConnick.  Whm  I  tisHed  HboB 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickneaa. 
The  same  veiny  with  the  same  thickness^  was  opened  further  east^  accom- 
panied by  a  ihin  ydn  twelye  fert  above^  and  separated  from  it  by  shales. 
Hie  dd  Flower  Hill  opening,  800  fert  northwest  of  the  first  mentioned^ 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yield  twenty- 
eight  inches  of  solid  coaL  The  ^ Tan-yard"  and  ""Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  anotfaor  bramAi  of  Indian 
eitek.  The  coal  here  I  fonnd  to  be  two  fiaet  and  nine  inches  in  tUoknesB^ 
fnd  abont  fifteen  feet  above  the  top  of  (he  sob-carboniferoos  limestona 
The  same  bed  has  been  latdiy  opened  still  fiirther  east^  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
minity  is  used  by  the  residents,  who  find  it  to  be  much  dieaper  than 
wood,  thou^  most  of  it  is  sent  to  Mount  Sterling  for  bhcksmittiing 
purposes  and  the  grate. 

The  sub-con^omerate  ores  of  tins  cdunly — the  block  and  kidney  ores 
underlying  this  coal  bed — ^rest  almost  immediatdy  upon  the  limestone^ 
and  are  of  suflScient  thickness  on  Beaver  creek  to  claim  tiie  attention  of 
tbe  iron-master;  although  at  present  the  bad  roads  and  the  diffbound 
structure  of  the  valleys,  together  with  the  total  want  of  water  navigationy 
are  serioas  bars  to  success. 

^  The  Dry  Ridge,''  which  forms  the  center  of  the  mineral  section  of  this 
county,  attains,  at  the  head  of  McCormick's  branch,  an  devation  of  1300 
feet  above  tide.    I  obtained  here  the  following  section : 

Feet. 
335  feet— Top  of  D17  Ridge. 

Conglomerate  member . - - . -— . . .— -.  100 

S95  feetr— Sub-conglomerate  member  containing  coal  and  iron  veins 85 

Sub-carboniferous  limestone 140 

0  feet — Top  of  knobstone  formation,  as  seen  just  above  McCormick's  house 0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disint^rated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it 

The  sharp  summit  of  Dry  Badge  carries  the  usual  timber,  althou^ 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
lina  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
precipitous  clifis,  over  which,  at  short  mtervals,  plunge  numberless  waters, 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  interesting  example  of  this  is  found  at  the  Laurel  Spring  meeting- 
house, where  the  stream  fells  over  a  projecting  ledge  to  a  depth  of  110 
feet  Further  east,  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  common, 
and  though  picturesque  to  the  eye,  present  serious  obstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  lie  below  these  clit&. 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  cutting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, affording  thus  the  only  good  farming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  carefiil  analyses,  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
side  slopes  of  these  valleys  are  beautifully  teixaced,  and  covered  with 
a  kind  soil,  which,  with  proper  tillage,  would  yield  60  to  70  bushels  of  com 
to  the  acre.  Springs  are  abundant  and  of  two  kinds;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone ;  the  other  a  warm  sofl 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  coal,  the 
fringe-like  outcrop  of  which  overlooks  the  broad,  knob-filled  valley 
below.  Its  area  is  very  small ;  but  where  opened  up,  it  has  proved  to  be 
of  excellent  quality;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wills  has  mined  it  for  the  Mount  Sterling  mar- 
ket. On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it ;  and  from  observations  at  other  points  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate, o^e  of  which,  the  "  Pine  Table,"  is  conspicuous  from  &  great 
distance.  In  Wills'  "Hollow  bank"  the  coal  is  double,  the  lower 
portion  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  the  ridge,  to  the 
southwest,  is  the  "  Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  single  vein  of  twenty-four  inches.     One  and  a  half  miles  to  the  north- 
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branch  of  Indian  creek,  where  two  openings,  called  the  ^  Flower  Hill 
Banks,''  have  been  made  by  Morris  McCormick.  When  I  vinted  this 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickness. 
The  same  vein,  with  the  same  thickness,  was  opened  further  east,  accom- 
panied by  a  thin  vein  twelve  feet  above,  and  separated  firom  it  by  shales. 
The  old  Flower  Hill  opening,  800  feet  northwest  of  the  first  mentioned^ 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yidd  twenty- 
eight  inches  of  solid  coal.  The  "  Tan-yard"  and  "  Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  another  branch  of  Indian 
cr^k.  The  coal  here  I  found  to  be  two  feet  and  nine  inches  in  thickness^ 
ietnd  about  fifteen  feet  above  the  top  of  the  sub-carboniferous  limestona 
The  same  bed  has  been  lately  opened  still  fiirther  east,  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
vicinity  is  used  by  the  residents,  who  find  it  to  be  much  cheaper  than 
wood,  though  most  of  it  is  sent  to  Mount  Sterling  for  blacksmithing 
purposes  and  the  grate. 

The  sub-conglomerate  ores  of  this  county — the  block  and  kidney  ores 
underlying  this  coal  bed — rest  almost  immediately  upon  the  limestone, 
and  are  of  sufficient  thickness  on  Beaver  creek  to  claim  the  attention  of 
the  iron-master ;  although  at  present  the  bad  roads  and  the  cliff-bound 
structure  of  the  valleys,  together  with  the  total  want  of  water  navigation, 
are  serious  bars  to  success. 

"  The  Dry  Ridge,"  which  forms  the  center  of  the  mineral  section  of  this 
county,  attains,  at  the  head  of  McCormick's  branch,  an  elevation  of  1300 
feet  above  tide.     I  obbiined  here  the  following  section  : 

Feet. 
325  feet— Top  of  Dry  Ridge. 

Conglomerate  member 100 

225  feet — Sub-conglomerate  member  containing  coal  and  iron  veins 85 

Sub-carboniferou9  limestone 140 

0  feet — Top  of  knobstoue  formation,  as  seen  just  above  McCormick's  house 0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disintegrated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it. 

The  sharp  summit  of  Dry  Ridge  carries  the  usual  timber,  although 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
line.  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
precipitous  cliffs,  over  which,  at  short  intervals,  plunge  numberless  waters, 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  interesting  example  of  this  is  found  at  the  Laurel  Spring  meeting- 
house, where  the  stream  falls  over  a  projecting  ledge  to  a  depth  of  110 
feet  Further  east,  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  common, 
and  though  picturesque  to  the  eye,  present  serious  obstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  lie  below  these  clit&. 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  cutting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, affording  thus  the  only  good  farming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  careful  analyses,  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
dde  slopes  of  these  valleys  are  beautifully  teixaced,  and  covered  with 
a  kind  soil,  which,  with  proper  tillage,  would  yield  60  to  70  bushels  of  corn 
to  the  acre.  Springs  are  abundant  and  of  two  kinds;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone ;  the  other  a  warm  sofl 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  coal,  the 
fringe-like  outcrop  of  which  overlooks  the  broad,  knob-filled  valley 
below.  Its  area  is  very  small ;  but  where  opened  up,  it  has  proved  to  be 
of  excellent  quality;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wills  has  mined  it  for  the  Mount  Sterling  mar- 
ket. On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it ;  and  from  observations  at  other  points  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate, o^e  of  which,  the  "  Pine  Table,"  is  conspicuous  from  &  great 
distance.  In  Wills'  "Hollow  bank"  the  coal  is  double,  the  lower 
portion  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  the  ridge,  to  the 
southwest,  is  the  "  Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  single  vein  of  twenty-four  inches.     One  and  a  half  miles  to  the  north- 
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branch  of  Indian  creek,  where  two  openings,  called  the  **  Flower  Hill 
Banks,"  have  been  made  by  Morris  McConnick.  When  I  vifflted  this 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickness. 
The  same  vein,  with  the  same  thickness,  was  opened  further  east,  accom- 
panied by  a  thin  vein  twelve  feet  above,  and  separated  from  it  by  shales. 
The  old  Flower  Hill  opening,  800  feet  northwest  of  the  first  mentioned^ 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yield  twenty- 
eight  inches  of  solid  coal.  The  "  Tan-yard"  and  "  Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  another  branch  of  Indian 
cr^k.  The  coal  here  I  found  to  be  two  feet  and  nine  inches  in  thickness^ 
end  about  fifteen  feet  above  the  top  of  the  sub-carboniferous  limestona 
The  same  bed  has  been  lately  opened  still  fiirther  east,  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
vicinity  is  used  by  the  residents,  who  find  it  to  be  much  cheaper  than 
wood,  though  most  of  it  is  sent  to  Mount  Sterling  for  blacksmithing 
purposes  and  the  grate. 

The  sub-conglomerate  ores  of  this  county — the  block  and  kidney  ores 
underlying  this  coal  bed — rest  almost  immediately  upon  the  limestone, 
and  are  of  sufficient  thickness  on  Beaver  creek  to  claim  the  attention  of 
the  iron-master ;  although  at  present  the  bad  roads  and  the  cliff-bound 
structure  of  the  valleys,  together  with  the  total  want  of  water  navigation, 
are  serious  bars  to  success. 

"  The  Dry  Ridge,"  which  forms  the  center  of  the  mineral  section  of  this 
county,  attains,  at  the  head  of  McCormick's  branch,  an  elevation  of  1300 
feet  above  tide.     I  obtained  here  the  following  section  : 

Feet. 
325  feet— Top  of  Dry  Rid^e. 

Conglomenite  member . 100 

225  feet — Sub-conglomerate  member  containing  coal  and  iron  veins 85 

Sub-carboniferous  limestone 140 

0  feet — Top  of  knobatone  formation,  as  seen  just  above  McCormick's  house 0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disintegrated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it. 

The  sharp  summit  of  Dry  Ridge  carries  the  usual  timber,  although 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
line.  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
precipitous  cliffs,  over  which,  at  short  intervals,  plunge  numberless  waters, 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  interesting  example  of  this  is  found  at  the  Laurel  Spring  meeting- 
house^ where  the  stream  falls  over  a  projecting  ledge  to  a  depth  of  110 
feet  Further  east,  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  common, 
and  though  picturesque  to  the  eye,  present  serious  obstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  lie  below  these  cliQs. 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  cutting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, affording  thus  the  only  good  farming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  careful  analyses,  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
fflde  slopes  of  these  valleys  are  beautifully  teixaced,  and  covered  with 
a  kind  soil,  which,  with  proper  tillage,  would  yield  60  to  70  bushels  of  corn 
to  the  acre.  Springs  are  abundant  and  of  two  kinds;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone ;  the  other  a  warm  sofl 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  coal,  the 
fringe-like  outcrop  of  which  overlooks  the  broad,  knob-filled  valley 
below.  Its  area  is  very  small ;  but  where  opened  up,  it  has  proved  to  be 
of  excellent  quality;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wills  has  mined  it  for  the  Mount  Sterling  mar- 
ket. On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it ;  and  from  observations  at  other  points  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate, o^e  of  which,  the  "  Pine  Table,"  is  conspicuous  from  &  great 
distance.  In  Wills'  "Hollow  bank"  the  coal  is  double,  the  lower 
portion  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  the  ridge,  to  the 
southwest,  is  the  "  Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  single  vein  of  twenty-four  inches.     One  and  a  half  miles  to  the  north- 
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branch  of  Indian  creek,  where  two  openings,  called  the  **  Flower  Hill 
Banks,''  have  been  made  by  Morris  McCormick.  When  I  viated  this 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickness. 
The  same  vein,  with  the  same  thickness,  was  opened  further  east,  accom- 
panied by  a  thin  vein  twelve  feet  above,  and  separated  firom  it  by  shales. 
The  old  Flower  Hill  opening,  800  feet  northwest  of  the  first  mentioned^ 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yidd  twenty- 
eight  inches  of  solid  coal.  The  "  Tan-yard"  and  "  Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  another  branch  of  Indian 
creek.  The  coal  here  I  found  to  be  two  feet  and  nine  inches  in  thickness, 
and  about  fifteen  feet  above  the  top  of  the  sub-carboniferous  limestona 
The  same  bed  has  been  lately  opened  still  further  east,  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
vicinity  is  used  by  the  residents,  who  find  it  to  be  much  cheaper  than 
wood,  though  most  of  it  is  sent  to  Mount  Sterling  for  blacksmithing 
purposes  and  the  grate. 

The  sub-conglomerate  ores  of  this  county — the  block  and  kidney  ores 
underl3nng  this  coal  bed — rest  almost  immediately  upon  the  limestone, 
and  are  of  sufficient  thickness  on  Beaver  creek  to  claim  the  attention  of 
the  iron-master ;  although  at  present  the  bad  roads  and  the  cliff-bound 
structure  of  the  vallejrs,  together  with  the  total  want  of  water  navigation, 
are  serious  bars  to  success. 

"  The  Dry  Ridge,"  which  forms  the  center  of  the  mineral  section  of  this 
county,  attains,  at  the  head  of  McCormick's  branch,  an  elevation  of  1300 
feet  above  tide.     I  obtained  here  the  following  section : 

Feet. 
325  feet— Top  of  Dry  Ridge. 

Conglomerate  member 100 

225  feet — Sub-conglomerate  member  containing  coal  and  iron  veins 85 

Sub -carboniferous  limestone 140 

0  feet — Top  of  knobstoue  formation,  as  seen  just  above  McCormick's  house 0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disintegrated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it. 

The  sharp  summit  of  Dry  Ridge  carries  the  usual  timber,  although 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
line.  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
precipitous  cliffs,  over  which,  at  short  intervals,  plunge  numberless  waters, 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  mteresting  example  of  this  is  found  at  the  Laurel  Spring  meeting- 
house, where  the  stream  falls  over  a  projecting  ledge  to  a  depth  of  110 
feet  Further  east.  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  conmion, 
and  though  picturesque  to  the  eye,  present  serious  obstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  lie  below  these  clifis. 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  cutting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, affording  thus  the  only  good  farming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  careful  analyses,  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
side  slopes  of  these  valleys  are  beautifully  teiTaced,  and  covered  with 
a  kind  soil,  which,  with  proper  tillage,  would  yield  60  to  70  bushels  of  corn 
to  the  acre.  Springs  are  abundant  and  of  two  kinds;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone ;  the  other  a  warm  soft 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  coal,  the 
fringe-like  outcrop  of  which  overlooks  the  broad,  knob-fiUed  valley 
below.  Its  area  is  very  small ;  but  where  opened  up,  it  has  proved  to  be 
of  excellent  quality;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wills  has  mined  it  for  the  Mount  Sterling  mar- 
ket. On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it ;  and  from  observations  at  other  points  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate, o^e  of  which,  the  "  Pine  Table,"  is  conspicuous  from  &  great 
distance.  In  Wills'  "Hollow  bank"  the  coal  is  double,  the  lower 
portion  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  the  ridge,  to  the 
southwest,  is  the  "  Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  single  vein  of  twenty-four  inches.     One  and  a  half  miles  to  the  north- 
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east  is  the  "Pine  Table  bank,"  where  the  coal  measures  twenty  inches, 
with  a  thin  vein  abova  Between  this  and  the  Cabin  bank  is  another 
opening,  showing  a  thickness  of  coal  from  eighteen  to  twenty-two  inches. 
One  and  a  half  miles  to  the  southeast  of  Wills'  banks,  Mr.  Jas.  Ballard 
has  opened  coal  twenty  inches  thick.  The  coal  is  thinner  here  than  at 
McConnick's,  forther  east^  and  lies  but  a  few  feet  above  the  limestone, 
and  thhty-six  feet  under  the  conglomerate,  showing  thus  a  thinning  also 
of  the  accompanying  measures.  The  sub-conglomerate  iron  ore  does 
not  make  its  appearance  here  in  any  force. 

The  top  of  this  boundary  ridge  produces  fine  chestnut  and  white  oak 
.faiees ;  whilst  the  lower  benches  of  the  limestone  show  a  growth  of  sugar 
tree,  locust,  buckeye,  linden,  and  poplar,  and  yield  about  ten  barrels  of 
com  to  the  acre. 

Slate  creek  drains  this  part  of  Montgomery  county,  cutting  through 
the  limestones,  which  measure  about  the  same  as  on  Beaver  creek,  and 
through  the  knobstone,  which  is  330  feet  in  thickness,  into  the  black 
slates ;  then  winding  about  in  the  latter  until  it  enters  Bath  county.  In 
its  bed,  opposite  Mr.  Willis'  house,  are  exposed  in  the  olive  shales  three 
distinct^  thin  beds  of  nodular  iron  ore,  traceable  for  a  long  distance  up 
the  valley.  Further  down,  after  having  passed  into  the  black  slates, 
black  sulphur  springs  become  common.  A  fine  one  issues  near  the 
forks  of  the  road  to  Flute's  mill,  and  another  on  Sycamore  creek  to  the 
southwest  of  Jeffersonville,  near  the  house  of  'Squire  Halley.  The  val- 
ley is  broad,  and  studded  with  conical  hills  formed  of  the  knobstone. 
These  knobs  border  the  southern  line  of  the  county,  and  occasionally, 
when  capped  with  the  conglomerate,  attain  a  considerable  height,  as  is  the 
case  with  the  "Pilot  Knob,"  between  Black  and  Lulbegrud  creeks, 
remarkable  for  its  millstone  quarries. 

POWELL  COUNTY. 

The  northern  limits  of  this  county  follow  a  ridge  which  runs  nearly 
east  and  west,  whilst  the  southern  line  follows  one  running  in  a  northwest 
and  southeast  course,  the  two  nearly  meeting  at  the  western  end,  to 
allow  just  room  enough  for  the  passage  of  Red  river,  which  flows  in 
a  due  west  course  through  the  entire  length  of  the  county.  One  half  of 
its  area  is  covered  with  the  sub-conglomerate  coal  bed,  the  outcrop  of 
which  may  be  defined  as  following  around  the  ridges  lying  to  the  north 
and  south  of  the  liver,  as  far  up  as  the  mouth  of  Gilladie  fork,  below 
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which  it  crosses ;  more  than  half  of  the  area  of  this  coal  bed  is  ther^ 
fore  under  water  level. 

Red  river,  which,  with  its  tributaries,  drains  the  entire  county,  enters 
from  Morgan  county  through  cliffs  of  the  conglomerate ;  runs  westward 
through  the  sub-carboniferous  limestone  and  knobstone,  and  encounters 
the  Devonian  black  slates  first  near  the  forks.  Through  th^lse  it  winds 
until  it  abruptly  turns  and  breaks  out  of  the  county  near  the  Red  River 
Iron  Works. 

As  the  outcrop  base  line  crosses  merely  the  extreme  western  corner  of 
the  county,  in  the  black  slates,  I  had  but  little  opportunity  to  examiiSd 
the  coal.  Mr.  Lyon,  whose  base  line  runs  through  the  southern  ooTner 
of  the  county,  informs  me  that  he  found  the  coal  near  the  head  of  Gbrain- 
ing  Block  creek,  and  upon  Little  South  fork,  but  only  as  a  sti'eak. 
Judging  from  its  outciops  just  over  the  line  in  Estill  county,  this  thin- 
ning out  is  only  local ;  for  north  of  Red  river  the  bed  of  the  "  Pine 
Table "  and  "  Flower  Hill "  banks  shows  itself  near  the  river,  and  is 
known  to  cross  it  at  a  point  not  &r  below  the  mouth  of  Gilladie  creek. 
In  the  southwest  comer,  between  the  heads  of  Catamount  and  Hard- 
wick's  creeks,  it  has  been  opened  and  mined  by  J.  W.  Jones.  It  is  here 
a  double  bed,  as  upon  Indian  creek.  The  following  section  shows  its 
accompanying  rocks  : 


882  feet— Top  of  "State  House"  rock. 

Conglomerate  member 

686   feet — Shales  and  shaly  sandstones 

Hard  black  slate  roofing 

Coal - 

Soft,  dark  grey  shales 

Coal _ 

Shales,  including  block  and  kidney  ore  vein. 

611    feet — Sub-carboniferous  limestone .... 

450    feet — Knobstone  formation 

100   feet — Devonian  black  slate ........ 

0  Bed  of  Red  river. 


196 

50 

4 

1 

4 

1 

15 

161 

350 

100 


Inches. 


The  rock  known  as  the  State  House  stands  in  the  southwest  comer  of 
this  county,  one  half  mile  northeast  of  the  Estill  steam  furnace,  and  is 
a  bold  feature  in  the  surrounding  scenery,  towering  above  all  the  hills  in 
this  region,  and  attaining  an  elevation  of  1,464  feet  above  tide.  A  few 
hundred  feet  to  the  southeast  of  this  rock  occurs  a  down-throw,  or  faulty 
the  general  direction  of  which  is  with  the  strike  of  the  great  coal  basin ; 
that  is,  N.  30°  E.    As  Mr.  Lyon  does  not  mention  it  as  crossing  the 


■M 


470 


TOPOGRAPfilOAL  &EPORT  OF  QfiOLOGICAL  8UEVE7. 


east  and  west  parallel  base  line,  and  as  I  could  discover  no  signs  of  it 
north  of  Red  river,  I  conclude  that  it  extends  but  a  few  miles.  The 
amount  of  down-throw  may  be  measured  along  the  iron  road,  leading  out 
of  Hardwick's  creek  to  the  furnace,  where  the  top  of  the  limestone 
formation  is  1,216  feet  above  tide,  whilst  three  ei^ths  of  a  mile  due 
south,  near  the  iumace,  it  is  1,376  feet  above  tide,  the  differ^ce  bdng 
160  feet. 

The  following  section,  carefully  prepared  from  actual  measurements 
and  levels,  will  represent  this  local  peculiarity ;  and,  at  the  same  time, 
the  formations  &om  the  Standing  Rock,  at  the  east  end  of  the  county, 
to  the  State  House  Rock,  and  thence  across  the  northern  limb  of  Estill 
county  to  a  point  on  Red  river,  near  the  mouth  of  Hardwick's  creek. 
It  will  also  answer  for  the  extreme  northern  edge  of  Estill  county : 

h      &  k  L  e      ^      ^  C     ^  ce       ^ 


? 


The  sub-conglomerate  iron  ore  bed  is  well  developed  in  the  r^on 
just  described,  much  of  it  having  been  used  in  the  Estill  steam  furnace. 
It  occurs  in  a  compact  layer,  but  sometimes  also  in  kidneys,  cemented 
with  clay,  and  generally  lies  directly  upon  the  sub-carboniferous  lime- 
stone. It  can  be  traced  both  to  the  north  and  south  of  Red  river.  To 
the  eastward  it  seems  to  grow  thin  and  uncertain.  The  nodular  iron  ore 
of  the  olive-colored  shales  is  found  also  further  up  the  river ;  but,  owing 
to  the  dangers  of  naAigation  and  the  want  of  roads,  neither  the  iron  ore 
nor  the  coal  can  be  profitably  mined.  These  are  serious  drawbacks  to 
the  prosperity  of  this  country.  This  county  will  not  compare  agricul- 
turally with  those  bordering  it  on  the  southwest  west,  and  north ;  nor 
do  its  high  clill-bound  table  lands  present  so  kind  a  soil ;  yet  along  a 
portion  of  its  main  water  courses  are  to  be  found  many  broad  bottoms, 
admirably  adapted  for  the  raising  of  sugar  and  Indian  corn,  whilst  the 
limestone  benches  produce  as  well  as  in  the  other  counties. 


b.  Devonian  black  slates-    k.  Knob  formation.    L.  Sub -carboniferous  limestone,    e.  Sub-con- 
glomerat*  measures.    C.  Conglomerate-    ce.  Coal  measures. 
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ESTILL  COUNTY. 

By  the  recent  setting  off  of  Jackson  county  the  coal  area  of  Estill  has 
been  much  reduced,  being  now  confined  chiefly  to  a  narrow  strip  border- 
ing on  the  south,  west^  and  northeast  Its  outcrop  follows  the  contour 
lines  of  the  ridge  around  the  head  waters  of  Miller's  creek,  on  the  north 
side  of  the  Kentucky  river,  and  the  two  short  and  narrow  ridges  between 
the  Owsley  line  and  Ross  creek,  and  between  the  latter  and  Station 
Gamp  creek,  on  the  south  side  of  the  river.  Small  detached  areas  occupy 
certain  ridges  around  the  heads  of  Red  Lick,  Middle,  and  Rock  Lick 
forks.  This  coal  bed  has  been  opened  at  numerous  points  on  the  head 
waters  of  Miller's  creek.  At  the  Estill  fiimace  it  measures  twenty-four 
inches,  but  tiiins  away  in  an  east  direction.  Its  coal  seems  to  be  more 
highly  esteemed  by  the  blacksmiths  where  it  is  thinnest,  for  they  are 
known  to  frequent  openings  at  a  great  distance  when  a  thicker  and  moire 
conveniently  worked  bank  is  at  their  doors. 

The  iron  ore  underlying  this  coal  seems  to  attain  its  maximum  thick- 
ness in  that  portion  of  the  county  around  the  heads  of  Cow,  Miller, 
White  Oak,  and  Hardwick  creekd,  showing  itself  sometimes  in  the  form 
of  kidney  ore,  and  sometimes  in  solid  layers  or  blocks.  He  bed, 
varying  from  7  to  24  inches,  rests  for  the  most  part  directly  upon  the 
sub-carboniferous  limestone.  Imbedded  in  the  overlying  shales  is  fre- 
quently found  a  twenty-four  inch  stratum  of  white  quartzose  sandstone^ 
which  may  prove  valuable  for  manufiicturing  glass. 

To  the  presence  of  this  ore,  in  connection  with  a  partial  river  naviga- 
tion and  pretty  feir  roads,  is  due  the  erection  of  the  furnaces  which  will 
be  hereafter  described,  and  which  make  the  connecting  link,  as  it  were, 
between  the  great  Hanging  Rock  iron  r^on  to  the  north,  and  the 
Tennessee  iron  making  regions  to  the  south  and  southwest  Lower  in 
the  series,  especially  along  the  valleys  of  White  Oak  and  Cow  creeks, 
large  masses  of  nodular  iron  ore  are  disseminated  through  the  lower 
portion  of  the  olive  shales  of  the  knobstone  formation;  but  in  no 
instance  yet  known  do  these  occur  in  sufficiently  close  contact  to  war- 
rant the  erection  of  iron  worka 

The  limestone  formation  which  caps  the  ridges  in  the  vicinity  just 
described,  and  which  to  the  eastward  is  found  under  the  conglomerate, 
becomes  thicker  and  more  cavernous  than  to  the  north.  "  Sinks"  or  pot- 
holes and  caves  are  to  be  met  with  on  ev^  sida    The  first  annoy  tlie 
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fiirmer  by  carrying  off  the  sur&ce  water  under  ground ;  and  the  miner 
by  causing  frequent  ruptures  in  the  ore  beds,  quite  considerable  areas 
of  which  disappear,  being  either  lost  or  very  difficult  to  reclaim.  The 
caves  are  interesting  as  having,  a  half  century  ago,  afforded  shelter  to 
the  early  settlers,  who  not  unfrequently  erected  in  them  furnaces  for  the 
manufacture  of  saltpetre.  The  valleys  in  this  formation  are  pretty  gen- 
erally settled  and  yield  fair  crops.  The  ridges  flanking  them  are  covered 
with  chestnut,  white  oak,  and  pine,  and  afibrd  good  pasturage  for  cattle 
and  for  sheep. 

Hardwick's  creek  flows  for  more  than  half  its  length  through  a  broad 
valley  cut  out  of  the  knob  formation.  Its  sides  are  flanked  with  ter- 
races of  limestone,  which  give  8  to  10  barrels  of  corn  and  10  to  12 
bushels  of  wheat  to  the  acre.  For  a  mountain  district^  it  is  thickly  set- 
tled, and  much  attention  has  been  paid  to  the  culture  of  the  Chinese 
sugar  cane,  making  a  rich  and  cheap  molasses,  but  with  a  greenish  taste, 
because  the  cane  is  cut  before  it  is  fully  ripe.  It  has  been  proved  that  if 
the  stalks  are  allowed  to  become  as  yellow  as  those  of  the  ordinary 
Indian  com,  while  the  quantity  of  juice  expressed  may  not  be  so  great^ 
a  much  superior  article  of  conmierce  will  be  produced.* 

In  this  vaUey  coal  has  been  bored  for — ^the  Devonian  black  slates 
having  been  mistaken  for  those  belonging  to  the  coal  measures.  In  one 
of  the  borings  the  upper  portion  of  the  auger  was  blown  out  into  the 
air  by  gas,  and  the  lower  so  bent  in  the  boring  as  to  stop,  the  work. 
At  the  head  of  the  broad  portion  of  the  valley,  Samuel  T.  Vaughn 
also  sunk  an  auger  to  the  depth  of  405  feet,  the  result  being  a  small 
but  constant  flow  of  petroleum.  He  reports  having  passed  through, 
first  15  feet  of  surface  soil,  then  100  feet  of  black  slate,  then  100  feet 
of  a  light-colored  earthy  calcareous  rock,  followed  by  190  feet  of  gray 
limestone,  at  the  bottom  of  which  the  auger  dropped  into  a  cavity,  and 
when  withdrawn  salt  water  was  blown  out  for  a  short  time,  which  soon 
gave  place  to  the  present  flow  of  rock  oil. 

Above  the  mouth  of  this  creek,  in  an  abrupt  bend  of  Red  river,  and 
in  the  extreme  north  end  of  the  county,  is  the  site  of  the  first  iron  fur- 
nace built  in  this  region.  On  account  of  its  distance  from  the  ore  it 
was  pulled  down  in  1831,  and  the  present  Estill  steam  furnace  erected 


•  The  lower  portion  of  the  valleys  of  Miller,  Cow,  and  Station  Camp  creeks  present  the  same 
Advantages,  and  are  also  thickly  settled. 
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in  its  stead.  Here  also  a  forge  was  built  in  the  year  1810,  and  worked 
successively  by  T.  Dye  Owings,  Mason  &  Gist,  Jackson,  Mason  & 
Co.,  and  Josiah  A.  Jackson.  It  is  now  owned  and  worked  by  the  latter, 
and  contains  four  fires  and  one  hammer  worked  by  water,  and  makes 
blooms  firom  metal  made  at  the  Estill  Furnace.  The  rolling  mill 
attached  to  this  forge,  and  owned  by  the  same  party,  but  now  abandoned 
on  account  of  the  difficulty  of  obtaining  stone  coal,  was  erected  in  the 
year  1837  by  Lawell,  Jackson  &  Co.,  and  contained  7  furnaces  in  all,  2 
trains  of  rolls,  and  5  nail  machines,  working  up  the  blooms  made  in  the 
forge  into  merchant  bar  iron  and  nails. 

Estill  Steam  Furnace  lies  10  miles  S.  S.  E.  from  the  forge,  and  was 
erected  in  1830  by  Mason,  Wheeler  &  Co.,  rebuilt  in  1849  by  Lawell, 
Jackson  &  Co.,  and  is  now  owned  by  Jackson  &  Jones — Mr.  J.  W. 
Jones  being  the  resident  manager.  It  is  what  is  called  a  "  quarter  fur- 
nace ;"  has  a  capacity  of  2,500  tons  per  annum ;  uses  a  cold  blast,  and 
makes  pig  metal  from  the  ores  found  in  the  vicinity.  The  metal  pro- 
duced at  this  furnace  chills  to  a  depth  of  1-16  inch  in  the  pig,  and  is 
highly  esteemed  for  the  manufacture  of  railroad  car  wheels. 

The  Cottage  Steam  Furnace  lies  to  the  east  of  the  last  named,  and 
was  built  in  the  year  1856  by  Mason  &  Wheeler,  and  made  in  1857 
725  tons  of  metal  from  the  sub-conglomerate  gray  carbonate  ore  of  the 
region.     It  is  a  quarter  furnace,  and  when  in  operation  used  a  hot  blast 

The  Kentucky  river  flows  in  a  west-northwest  course  through  this 
county,  dividing  it  into  two  nearly  equal  parts,  and  becomes,  at  certain 
seasons  of  the  year,  a  highway  along  which  the  coals  of  Owsley  county 
are  transported  to  Lexington,  Frankfort,  and  the  ports  along  the  Ohio. 
At  the  town  of  Irvine  it  fairly  emerges  from  the  mountain  district,  wind- 
ing round  the  base  of  the  Sweet  Lick  knob,  and  passing  westward  on 
through  the  comparatively  level  portions  of  the  county,  well  described 
in  Vol.  Ill  of  the  Reports. 

In  this  county,  as  in  others  situated  in  the  same  geological  position, 
occur  numerous  sulphur  springs,  the  most  noted  of  which  are  those  near 
Irvine,  issuing  from  the  black  slates  at  the  base  of  the  Sweet  Lick  knob, 
and  described  by  Dr.  Peter  under  the  head  of  Nos.  601  and  602  of  his 
report 

Besides  these,  there  are  three  other  distinct  horizons :  first,  chalybeate 

springs  issuing  from  the  olive  shales,  and  in  immediate  connection  with 
60 
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tte  dqpoats  (rf"  nodohr  iron  ore  found  (nmnherB  in  fins  fonnation ; 
secondly;,  hard  wmter  springs  goshii^  from  carenis  in  snd  at  the  base  of 
the  sub-earbonifooos  limestone,  and  flowing  over  the  grit  fi^ones  of  the 
knob  fonnadon;  and  thirdly,  soft  nater  springs  in  die  sfaaly  8l(^>e8 
under  tbe  congloroeratB.  good  goides  in  tracing  the  aab^nglomcrate 
coal  bed.  Tbe  so-called  sprii^  of  the  ^sinking  eoontry''  are  merely 
the  acominlated  masses  d  these  hst^  wfaich,  after  flowii^  nndergroond, 
le-issoe  from  the  caTOs  of  &e  ondolying  limestona  and  fieqaently  in 
sofficient  finte  to  be  used  as  motive  poirer  for  grindii^  gndn. 

OWSLEY  COCXTY. 

The  whole  cl  this  county  is  indnded  in  the  eastern  coal  fidd,  with 
fhe  exception  irf*  the  lower  portioii  of  the  xaUey  of  Stargeon  enA,  and 
the  v^dlev  cl  the  Kentockr  ritcr,  from  the  HKWth  of  that  stream  to  the 
EetiU  countrfina 

m 

The  lower  member  of  the  miUstone  grit  fannatiou  is  here  increased 
ia  tfaKkness.  and  goes  under  water  krel  bctw«u  the  mouth  of  Gontzaiy 
cre^  and  a  ponl  dnee  quaitas  of  a  mile  aboxe  Proctor,  thus  leaTing 
hot  a  small  am  aloi^  the  rirer  from  wbkh  to  mine^  thoo^  upon  the 
Mnams  to  the  west  of  Proctor,  especklty  upon  Sturgeon  cre^  and  its 
tributaries  the  ontciop  presents  a  wider  field.  Thse  measures  oontaiii 
fimr.  if  not  fire;  Teiifes  of  onaL  all  of  wbkh  faape  been  found  in  die 
iviiii?v  of  Pnxton  tbousfa  but  one  has.  as  ve^  rec«Ted  much  attentioQ 
from  the  DiioeTN  This  one  is  known  as  the  "^  vaizi  afolT  and  measures 
from  42  to  50  incbes.  and  k&s  been  opeaed  and  mined  as  follows : 


Dnt**"*  jj^^frr^w  Soi ?1T  5c«c  alS^T^e  r>5e. 

FV  rcr  -  TujdL.  :a  M ,<.<'?  "^rtidl TO  5«««  «eii>re  *^.i5«. 

iS7'i.  .-»yr  ruL3i> T3.'  5e*s  *i»>T<  iji«. 

V?oer  SnJl:«--ia^  rnw* TIT  ^V«  »i<-r*  rnie- 

Tj*^:%  riioA-  :a  Mi.:a  rjt'*r.  ki*j«^  fSucOBc <»?*.*  5e««  tSr^e  rde. 

A   X-v^x.i->j%  :  M-t   ."a  I  *«f  S.*ai:i  Vrt fTi  i^cc  A^Te  c.c«. 

C^tt£.<  *>  JUL  >**t*    :a  ^cxr<cKlI  rs 


Mc-rtf  or  k^  Tivc'rie  is  experiecK>?d  ia  mici:^  iss  ~3ada  caiL**  all 
fia^ay  Trrtr.irj:  asd  ibkrkenizvg.  is  i:  ik>e^  s^  da;  w^ier  ^ecties  in  i 
^iz:p^\^  in  T<!<s&,     A  kcil  p%e*XLakiinr  of  :^  Ttin  bfr^  ^^eens  lo  be, 
tbft:^  i>u>  SEa^ner  wber*?-  o^voevL  ::  ei^  lor  a  :i:c:  osc^a:^  sbarpiy  into 


eTner  i  w>ie  cXjec:.  I  cakriiaiie  a:  iLrw  ixziUis  c;:  a  o^i^e  ia  a  S  52' 
E.  JBreecida.     AZ  eaanoK^  nordk  o(  ^  Mala  liiw. 
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should  be  driven  a  little  north  of  west,  whilst  upon  the  South  fork  they 
should  be  driven  due  west. 

The  coal  is  bright,  and  breaks  with  a  square  butt  into  fine  large 
blocks,  which  bear  transhipment.  Specimens  were  collected  for  analysis. 
The  vein  is  covered  by  a  black  shale  bed,  varying  in  thickness  fi-om  one 
inch  to  four  feet ;  but  it  has  been  really  protected  from  erosion  by  a  bed 
of  massive  gray  sandstone,  which,  in  every  locality  examined,  was  seen 
to  overly  it.  In  the  shales,  immediately  above  this  last  rock,  is  a 
stratum  of  iron  nodules.  Sixty  feet  below  the  "  main  coal "  is  a  per- 
sistent mass  of  hard  gray  sandstone,  with  a  bench,  or  terrace,  both 
above  and  below  it.  These  constitute  good  guides  in  searching  for  the 
main  coal  in  this  re^on,  where  no  two  sections  can  be  obtained  showing 
the  same  disposition  of  rocks,  as  may  be  seen  by  ihe  foUowiug  sections 
and  their  appended  notes.  No.  1  is  reproduced  from  Vol.  I,  p.  216,  of 
the  Reports ;  No.  2  is  a  section  of  the  rocks  at  Dudley's  lower  river 
banks,  above  the  mouth  of  Contrary  creek ;  and  No.  3  is  of  the  rocks 
at  McGuire's  bank,  on  the  South  fork : 
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It  will  be  seen  by  these  that  160 
feet  above  the  main  coal  vein  is 
another  about  18  inches  thick.  It 
is  found  back  from  the  river  in 
those  hills  which  are  capped  with 
the  massive  yellow  sandstones  .of 
the  conglomerate  member.  Below 
the  main  bed,  and  35  to  40  feet 
over  the  hard  gray  sandstone 
above  mentioned,  occur  locally  two 
thin  seams  of  coal  close  together; 
and  still  lower  down  in  the  series 
a  third  is  to  be  found,  145  feet  be- 
low the  main  bed,  and  just  above 
the  top  of  the  sub-carboniferous 
limestone.  This  last  mentioned 
does  not  exceed  12  inches  in  thick- 
ness in  any  of  the  numerous  outr 
crops  examined.  On  Sturgeon 
creek  at  its  mouth,  and  also  one 
mUe  above  its  mouth,  this  coal  is 
underlaid  with  a  two-inch  vein  of 
fire  clay,  the  whole  resting  upon  a 
fine  grained  black  slate  beautifully 
marked  with  Sigillaria.  This  slate 
has  been  mistaken  and  mined  for 
cannel  coal.     Nodules  of  iron  ore 

(1)  This  rock  attains  a  thickness  of  80  feet, 
and  forms  the  capping  of  the  ridges  back  from 
the  river. 

(2)  This  rock  is  a  single  stratum  of  IS  feet, 
over  Beatty  k  Blount*s  opening. 

(3)  At  Beatty's  river  banks  the  top  of  thia 
rock  is  76  feet  below  the  coal. 

(4)  This  coal  shows  itself  on  Contrary 
creek,  15  feet  above  the  L.  S. 

(5)  A  S-inch  vein  of  coal  oceun  on  sam« 
level  one  mile  up  Contrary  creek. 

(5)  This  coal  is  150  feet  above  the  L.  S.  at 
a  point  one  mile  up  Sturgeon. 
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are  disseminated  through  the  thin  beds  of  shales  which  lie  aboTe  and 
below  this  coal.  Thin  beds  of  carbonate  of  iron  have  been  found  in 
connection  with  the  main  coal  bed,  and  nodules  of  the  same  occur  under 
the  upper  coal ;  but  at  none  of  these  three  horizons  could  I  find  iron 
ore  in  workable  masses. 

Proctor  lies  in  one  of  the  cross  waves  of  the  coal  field,  and  the  sub- 
conglomerate  member  of  the  millstone  grit  formation  seems  here  to  have 
attained  its  greatest  thickness,  measuring  29G  feet.  To  the  N.  E.  in 
the  ridge  between  the  Stufflebeans  and  Miller's  creek,  it  measures  195 
feet,  whilst  in  Powell  county  it  is  reduced  to  85  feet  The  upper  or  con- 
glomerate member,  however,  increases  in  the  same  direction,  from  about 
60  feet,  near  Proctor,  to  90  feet  on  Miller's  creek,  and  196  feet  at  the 
State  House  Rock  in  Powell  county,  thus  keeping  the  thickness  of  the 
whole  the  same  throughout,  in  spite  of  the  great  changes  in  both  its 
members.  On  the  west  crest  of  Brush  mountain,  in  the  southwest 
comer  of  the  county,  the  covered  slopes  between  the  top  of  the  lime- 
stone and  the  conglomerate  measure  211  feet,  and  the  conglomemte 
member  itself  is  82  feet  thick,  and  forms  the  base  of  the  surface  soil  of 
all  that  region. 

The  limestone  on  this  part  of  our  line  has  also  Increased  to  191  feet 
in  thickness.  From  these  measurements,  and  others  obtained  down  the 
Kentucky  river,  I  am  able  to  present  the  following  profile  section,  extend- 
ing firom  Proctor  in  a  west  course,  across  Sturgeon  creek  and  Brushy 
mountain,  to  the  county  line,  and  thence  into  Estill  county  across  Station 
Camp  and  Drowning  creeks : 
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Estm  county. 
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Owsley  county. 


Brushy 
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The  drainage  of  the  county  is  through  the  North,  Middle,  and  South 
forks,  which  meet  near  Proctor  and  flow  into  Estill  county  through  the 


b.  Devonian  black  slates,    t .  Upper  Silurian  rocks,    k.  Knob  formation.    L.  Sub-carbonif- 
•roua  limefton*.    c.  Sub-oonglomerate  measures,    cc.  Coal  measures.    C.  Conglomerate. 
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valley  of  the  main  Kentucky  river.  These  streams  cut  deep,  and  the 
western  portion  of  the  county  is  mostly  high  ridge  land,  the '  Brushy 
mountain  attaining  an  elevation  of  1,300  feet  above  tide.  North  of  the 
river  the  timber  is  large ;  oak,  chestnut,  mountain  maple,  with  some  pine 
and  dogwood,  being  the  principal  growth. 

JACKSON  COUNTY. 

This  county  was  erected  in  1858  out  of  portions  of  Estill,  Owsley, 
Laurel,  Rockcastie,  and  Madison,  and  its  general  boundary  may  be 
described  as  follows :  Commencing  at  the  "Big  Hill,"  it  follows  the  Mad- 
ison turnpike  to  the  Rockcastle  river ;  thence  up  the  river  to  the  mouth  of 
Moore's  creek  and  across  to  Terrel's  creek,  up  the  ktter  to  the  Gap 
between  Sexton's  Island  and  Sturgeon  creeks;  and  thence  along  the 
road  leading  from  Manchester  to  Irvine,  to  Station  Camp  creek ;  thence 
in  a  south  of  west  course  between  Red  and  Rock  Lick  forks  of  Station 
Camp  creek  to  the  ridge  dividing  the  former  from  the  South  fork ;  and 
thence  along  that  ridge  south-southwest  to  the  point  of  starting,  near 
Robert  Cox's,  on  the  Big  Hill. 

The  whole  county  may  be  said  to  occupy  that  portion  of  the  high 
land  between  the  Kentucky  and  Cumberland  rivers  drained  by  the  head 
waters  of  Station  Camp  and  Sturgeon  creeks  northward,  and  by  those 
of  the  Rockcastle  river  flowing  southward. 

Its  county  seat^  McKee,  is  situated  in  Indian  Creek  valley,  near  the 
mouth  of  Birch  Lick  fork,  and  has  an  elevation  of  1,040  feet  above 
tide;  whilst  the  "Big  Hill,"  in  the  western  corner,  is,  perhaps,  the  high- 
est point,  being  1554  feet  above  tide. 

The  surface  soil  is,  for  the  most  part,  composed  of  the  ferruginous 
shales  immediately  overlying  the  conglomerate,  but  in  the  southwestern 
part  of  the  county  the  streams  which  are  cut  in  the  limestone  open 
broad  and  productive  valleys.  In  the  extreme  north  of  the  county  this 
latter  formation  is  cut  entirely  tiirough,  presenting  its  stratum  edges  in 
bluifs,  so  that  Rock  Lick  and  a  portion  of  War  fork  flow  in  the  upper 
member  of  the  knobstone  along  valleys  as  fertile  as,  or  even  more  fertile^ 
than  those  above. 
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The  following  presents  a  section  profile  of  the  county : 
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The  sub-conglomerate  coals  extend  over  the  whole  county,  except 
where  cut  out  by  the  water  courses  just  mentioned.  Fully  one  third  of 
its  area,  however,  is,  at  present,  practicable  only  by  shafting,  since  the 
coals  are  under  water  level.  The  eastern  portion  has  not  been  examined ; 
but  I  am  inclined  to  think  that  the  upper,  or  Goose  creek  coals,  may  be 
found  in  the  hills  separating  Sturgeon  waters  from  those  of  the  main 
South  fork. 

To  the  northeastward,  on  the  heads  of  Granny  Dismal,  and  Wild 
Dog,  the  lowest  coal  of  the  true  coal  measures  is  frequentiy  met  with, 
very  thin  throughout,  avera^ng,  where  examined,  about  4  inches,  and 
lying  in  darkish  fossiliferous,  sandy  shales,  with  a  roofing  of  black 
ferruginous  shales,  measuring  12  inches  in  thickness. 

The  ridges  in  this  vicinity  are  broad  and  flat,  and  grow  the  largest 
yellow  pine  yet  seen  along  the  line. 

From  the  dividing  ridge  between  War  fork  and  Laurel  fork,  the  line 
pitches  down  into  Indian  creek,  where  it  first  strikes  the  main  coal  vein 
of  the  county.  This  coal  has  in  no  instance  been  fairly  opened,  and  is 
very  imperfectly  stripped,  so  that  its  real  thickness  and  quality  is  hardly 
known. 

On  the  Bee  branch  of  Indian  creek  its  outcrop  measures  18  inches. 
In  Bill's  branch  of  Indian,  one  and  a  half  miles  north  of  McKee,  it  has 
been  scraped  out  from  under  its  sandstone  capping  to  a  depth  of  14 
inches,  and  proves  to  be  an  excellent  coal.  Appearances  in  the  vicinity 
induced  me  to  believe  that  this  coal  would  increase  very  much  in  thick- 
ness under  the  neighboring  hills.  It  lies  about  150  feet  under  the  sand- 
stone bluffs  capping  the  ridge,  and  about  60  feet  above  the  limestone.  To 
the  northwest  of  McKee,  on  Bh^ch  Lick  creek,  near  the  house  of  James 
Isaacs,  it  lies  GO  feet  above  the  limestone,  and  measures  2^  feet  in  thick- 


eo.  Coal  moBsares.    (X  Conglomerate,     e,  Sab-condomerate  measures.    L-  Sub-carbonifar^ 
c(tii  limestone,    i.  Knob  fbrmtttion.    h.  Devonian  black  slates,    t.  tTffjpter  Silui^an  rotks 
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ness — the  upper  2  inches  being  impure — ^and  is  imbedded  in  bluish  fer- 
ruginous sha'e,  6  tieet  of  uhich  underlies  a  1 6  inch  bind  of  hard  sjind  rock. 
It  has  agiiu  betn  opened  by  Mr.  H.  Sloan,  on  the  same  stream,  further 
up,  where  it  measures  2  feet  in  thickness,  and  presents  the  same  pecu- 
liarities as  at  the  Isaac's  bank.  Thiough  tliis  whole  region  a  well 
pronounced  terrace  marks  the  place  of  this  coal.  Its  outcrop  has  a 
rather  sulphurous  appearance  which  the  bed  will  probably  lose  when 
worked.  This  same  bed  has  been  found  cropping  out  in  the  valleys  on 
the  other  side  of  the  long  ridge,  which  lies  to  the  north  of  this  county. 
The  rocks  in  this  r^on  all  dip  to  the  southeast 

Up  the  Clover  Bottom  watere,  in  the  ridge,  the  bed  measures  30  inches 
thick,  with  the  same  characteristics :  an  impure  upper  portion,  and  an 
overlying  hard  band  of  sandstone;  but  the  accompanying  shales  contain 
more  iron  ore. 

At  the  Big  Hill  there  aippears  to  be  a  thinning  out  of  the  coal  mea- 
sures, the  main  bed  also  coming  to  a  knife  edge;  but  the  iron  ore  at  this 
point  shows  itself  in  greater  forca  Below  William  Gelding's  house,  for 
instance,  along  the  slopes  overlooking  Horse  Lick  waters,  a  distinctly 
marked  horizon  is  easily  traced  by  large  and  numerous  masses  of  car- 
bonate ore  lying  in  a  band  on  the  surface. 

Beech  timber  attains  a  large  size  in  all  the  valleys  cut  in  the  limestone^ 
and  the  laurd  tliickets  mark,  as  usual,  the  face  of  massive  sandstone 
which  Uufis  out  near  the  tops  of  all  the  ridges. 

ROCKCASTLE    COUNTY. 

This  county  may  be  divided  into  two  equal  portions ;  the  western  half 
being  formed  of  long  rolling  ridges  of  the  sub-carboniferous  limestone, 
and  the  conical  hills  of  the  knob  formation;  whilst  the  eastern  half,  as 
can  be  seen  in  map  No.  1,  is  composed  of  islands  (so  to  spoiik)  of  the 
coal  measures,  which  lie  out  from  the  shore  of  the  great  coal  field. 
These  outliers  are  protected  by  patches  of  con^l  )mei-ate,  forming  the 
tops  of  ridges  which  lie  between  the  western  tributaiies  of  the  llock- 
castle  river,  all  of  them  cutting  down  into  the  sub-carboniferous  lime- 
stone. The  general  dip  of  the  rocks  is  to  the  southeast ;  so  that  the 
streams,  which  flow  weHtioardly  into  the  river,  cut  veiy  little  into  the 
limestone.  The  line  of  the  Rockcastle  river  is,  tberelbre,  the  true  edge 
of  the  solid  coal  field. 

The  millstone  grib  and  sub-carboniiierous  Ibrmations  of  this  county 
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obey  the  general  law  of  tiiickening  along  the  southeast  line  of  strike ; 
and  thin  away  northwestwardly  &om  the  Bockcastle  river  towards  tlie 
outer  limits  of  the  coal  fields  as  will  be  clearly  ^own. 

The  conglomerate  member,  which,  in  the  southeast,  is  80  feet  thick, 
thins  out  towards  the  head  of  Roundstone  creek.  Along  the  ridge 
dividing  it  from  the  Kentucky  river  waters,  nothing  remains  of  it  but 
detached  masses  or  thin  plates.  Which  lie  immediately  upon,  orbuta  few 
feet  above,  the  limestone.  A  remarkable  numb^  of  holes  here  occur  in 
thid  rock,  to  be  accounted  for  only  by  reference  to  the  cavernous  char- 
acter of  the  underlying  limestones.  On  Roundstone  creek,  six  miles 
above  its  mouth,  a  quarry  has  been  opened  into  this  rock,  which  was 
formerly  extensively  worked  for  millstones. 

The  sub-con^omerate  member,  with  its  coal  beds,  seems  to  obey  the 
^samelaw;  fbr  on  Sk^gs'  and  Eagle  creeks,  and  on  the  Rockcastle 
river,  near  the  month  of  Roundstone,  it  measures  240  feet ;  whilst  on 
the  ridge^  at  the  head  of  Brash  fork  of  Roundstone,  it  has  decreased  to 
102  feet;  and  still  further  to  the  northwest,  on  the  ridge  near  the 
MuUin  place,  on  the  Scai!bld  Cane  road,  it  measures  but  40  feet  in 
thickness. 

At  the  point  last  mentioned,  I  found  the  sub-carboniferous  limestone 
115  feet  thick;  in  the  ridge  to  the  south  of  Reed's  tannery,  onOlear 
creek,  145  feet;  whilst  on  Roundstone  creek  it  is  152  feet,  and  at  Mt 
Vernon  182  feet  thick.  From  measurements  made  in  the  adjoining 
county,  I  have  reason  to  believe  it  attains  a  thickness  of  from  220  to 
240  feet  in  the  southeast  corner  of  this  county. 

The  cavernous  member  of  this  limestone  occurs  about  100  feet  below 
the  top  of  the  formation,  and,  where  exposed  by  the  erosion  of  the 
valleys,  it  swallows  up  the  waters  which  come  in  from  the  neighboring 
hillsides  only  to  yield  them  up  again  at  the  mouths  of  lower  caves,  or 
in  powerful  springs  at  the  very  base  of  the  formation,  at  its  junction 
with  the  knobstone ;  a  fine  instance  of  which  is  seen  in  Langford's  branch 
below  Mount  Vernon.  There  is  a  higher  level,  50  or  60  feet  above  this, 
where  springs  are  common,  issuing  from  a  fine  grained,  white  lime  rock, 
much  esteemed  in  this  and  the  adjoining  counties  for  burning.  The 
Main  street  of  Mount  Vernon,  (1,156  feet  above  tide,  opposite  the  court- 
house,) is  upon  this  stratum,  locally  known  as  the  Marble  limestone. 
At  this  level  spread  out  wide  terraces,  over  which  are  scattered  the  iarms 
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of  this  portion  of  the  county.  Bdow  this  level  the  Ihnestone  shows  at 
times  a  semi-oolitic  structure ;  and  where  I  examined  it  on  Renfro's  creek, 
it  was  accompanied  by  a  red  streak.  In  the  valley  of  this  stream,  and 
in  Eoundstone  creek,  are  to  be  found  great  numbers  of  geodes,  con- 
taining quartz.  Their  place  m  the  rocks  I  could  not  satisfactorily 
determme,  although  it  is  probably  no  great  distance  above  the  Marble 
limestone. 

The  next  lower  formation  occurs  at  many  points  upon  our  line ;  but 
bdng  mostly  beneath  the  drainage  level  of  the  country,  it  was  impossi- 
ble to  get  its  thickness. 

The  upper  portion  of  the  knobstone  in  this  county  is  in  thin  olive- 
colored  layers,  of  a  fine  compact  grain,  well  suited  for  building  stone. 
Grindstones  are  often  made  of  them. 

The  coal  bed  of  this  county  that  has  been  most  worked  covers  but  a 
portion  of  the  area  described  as  belonging  to  the  coal  measures,  and  it  is 
only  in  the  eastern  parts,  bordering  on  the  Rockcastie  river,  that  it  may 
be  looked  for  as  sufficientiy  thick  to  be  worked  with  profit.  Even  there 
the  want  of  good  roads  will  be  a  serious  drawback,  as  the  river  afiords 
no  facilities  for  transportation.  In  &ct,  navigation  is  impossible  at  such 
points  as  at  the  Narrows,  so  long  as  vast  blocks  of  the  conglomerate  are 
permitted  to  keep  undisputed  possession  of  its  bed. 

This  coal,  as  in  Jackson  county,  has  not  been  mined,  but  only 
stripped.  Upon  the  nose  of  the  ridge,  between  Clear  and  Brush  creeks, 
it  was  found,  by  Mr.  Langford,  to  measure  33  inches,  with  a  sulphurous 
bench,  four  inches  thick,  running  through  the  middle ;  it  has  a  six  feet 
capping  of  shale,  upon  which  rests  a  ten-inch  band  of  extremely  hard 
rock.  One  mile  south  fi*om  Mt  Verpon  it  has  also  been  opened  upon 
the  &rm  of  Charles  A.  Ledd,  who  reports  it  to  be  a  good  coal,  of  29 
inches  in  thickness.  In  Graves'  Hollow,  branch  of  Skeggs'  creek,  it 
has  been  mined  by  C.  Jones ;  but^  owing  to  the  bank  having  Men  in,  I 
was  unable  to  obtain  its  thickness.  It  lies  here  80  feet  above  the  lime- 
stone, and  has  been  also  opened  in  many  places  on  the  West  fork  of 
%^gs'  creek ;  *but  all  the  banks  examined  were  found  caved  in ;  and, 
in  &ct,  in  no  instance  could  I  form  a  correct  judgment  of  either  the 
real  thickness  of  the  bed  or  of  its  quality,  for  it  was  never  mined  far 
enough  in  to  get  past  the  impure  "  tailings." 

Above  Henry  Muffins',  on  Taylor's  Spring  branch,  and  near  the  top 
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of  the  ridge,  a  bed  of  coal,  measuring  39  inches,  has  been  struck,  witih 
a  black  slate  floor  and  roofing.  This  is  unlike  the  others,  and  higher 
up  above  the  limestone,  and  may  be  the  equivalent  of  the  main  coal  of 
Proctor ;  but  there  are  not  suJDScient  proofe  to  establish  the  &ct 

The  lower  small  vein,  just  above  the  limestone,  can  be  traced  along 
nearly  the  whole  extent  of  the  Una  In  the  hill  east  of  Mount  Vernon 
it  appears  in  connection  with  a  chalybeate  spring.  ^ 

Agriculturally  speaking,  this  county  is  more  fiivored  than  itfi  nortU- 
eastern  neighbors,  inasmuch  as  the  feilile  limestone  terraces  spread  0¥6r 
a  greater  poition  of  it ;  and  the  valleys,  being  oft^n  cut  in  t^e  shales 
ot  the  underlying  olive  shales,  are,  consequently,  broad,  and  present 
&cilities  for  lowland  culture  impossible  in  tlie  higher  formations. 

I  noticed  one  fact  in  regard  to  the  high  ridge  land,  which  I  think 
worthy  of  remark,  viz:  that  the  fruit  tiees  in  the  numerous  small 
x)rchards  had  not  been  injured  like  those  in  the  lowlands  by  the  unusally 
late  frost  of  the  present  year. 

Sugar  trees  and  hickory  abound  all  along  the  limestone  valleys,  as  well 
as  some  beech.  The  heavier  growth  of  the  ridge  land  would  be  very 
valuable  were  the  river  cleared  of  obstructions  for  its  transit  to  a 
market. 

PULASKI  COUNTY. 

This  is  the  largest  of  the  counties  traversed  by  the  outcrop  base  line ; 
and  one  half  of  it  is  coal  measures  —  divisible  into  three  districts. 
The  first  lies  between  the  Cumberland  river  and  the  Big  South  foik, 
locally  known  as  the  '^  Texas  District."  The  second,  and,  at  present, 
most  important  of  the  three,  is  circumscribed  by  the  contour  lines  of  a 
system  of  ridges  filling  up  the  space  between  Rockcastle  river,  Cumber- 
land river.  Buck  creek,  and  Sinking  Valley.  The  last  mentioned 
valley,  strangely  enough,  does  not  appear  at  all  on  the  map  of  Ken- 
tucky, although  it  is  near  twenty  miles  in  length.  Its  course  is  nearly 
due  south,  to  the  east  of,  and  parallel  with,  Brush  fork  of  Buck  creek, 
into  the  latter  of  which  it  empties,  a  few  miles  above  the  crossing  of  the 
Somerset  and  salt  works  road.  The  thud  district  occupies  a  small, 
irregularly  shaped  area  between  Pitman  and  Buck  creeks,  and  between 
the  Cumberland  river  and  the  road  leading  from  Somerset  to  London. 

The  average  thickness  of  the  sub-conglomerate  member  of  the  mill- 
stone grit  formation,  in  the  second  of  these  districts,  is  about  200  feet 
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At  McKee's  mines  it  reaebes  233  feet.  Furth^  west  it  is  191  feet 
Uiick.  It  contains  five  beds  of  coal^  two  of  which  are  workable,  the 
lower  being  known  x^s  the  "^McKee  vein,"  and  the  upper  as  the  ''Main 
vein. 

The  dip  of  the  rocks  continues  to  be,  as  in  Rockcastle  county,  to  the 
southeast  This  is  shown  best  by  the  fact  that  the  top  of  the  limestone 
is  1 02  feet  above  tiie  river,  at  the  mouth  of  Roundstone  creek^  in  Rock- 
castle county ;  but  by  the  time  it  goes  down  to  the  mouth  of  the  river  it 
is  but  just  above  the  water  level.  This  portion  of  the  county  is,  there- 
fore, fortunate  in  having  its  coal  beds  near  the  river  for  transportation, 
and  so  situated  that  they  can  be  entered  by  the  miner  on  all  three  sides 
of  the  area — upon  the  waters  of  both  rivers,  and  upon  those  of  Buck 
creek.  This  is  particularly  noticeable  in  the  comparatively  small  space 
between  the  mouths  of  Buck  creek  and  Rockcastle  river,  where  no  less 
than  fourteen  streams  cut  through  both  beds  and  aflbrd  ample  fiicilities 
for  the  construction  of  cheap  tmmways  down  to  the  landings. 

The  lowest  of  these  five  beds,  lying  about  27  feet  above  the  top  of 

the  limestone,  is  thin. 

The  second,  in  ascending  order,  varies  in  height  above  the  limestone 
from  80  to  93  feet,  and  is  irregular  in  thickness.  An  opening  has  been 
made  in  it  by  Alexander  Mi^Kee,  at  the  point  of  a  nose  between  two 
branches  of  main  Big  Lick  creek,  one  and  a  half  miles  back  from  the 
river,  down  to  which  latter  runs  an  bon  railway.  It  is  a  double  bed, 
and  has  a  clay  painting,  which  thins  as  it  enters  the  body  of  the  hQl. 
The  bed  shows  an  outcrop  of  from  one  and  a  half  to  three  feet ;  but  at 
the  McKee  mines  I  measured,  in  tii6  left  hand  gangway,  four  feet  six 
inches  of  <Joal,  with  a  clay  parting  of  thirty  inches.  In  the  right  hand 
gangway  a  mere  streak  of  clay  separates  one  foot  of  an  upper  bench 
from  three  feet  nine  inches  of  a  lower  bencb^  permitting  the  miner  to 
take  out  four  feet  nine  inches  of  coal.  As  to  the  continuance  of  this 
thickness  of  the  bed  throughout  the  entire  area,  I  was  unable  to  form  an 
opinion,  as  it  has  been  thoroughly  opened  with  a  view  to  transportation 
only  at  the  Nashville  company's  mines,  above  mentioned. 

It  is  to  be  remarked  that  this  double  bed  on  the  Cumberland  corres- 
ponds, in  its  hdght  above  the  limestone,  with  the  two  thin  beds,  one  of 
six  and  the  other  of  four  inches,  which  occur  on  the  Kentucky  river 
above  Proctor^  and  wUch  are  noted  in  VoL  I,  p.  216,  of  this  Survey} 
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and,  also,  that  the  ^^  Main  coal ''  of  the  Cumberland  is  at  the  same  height 
above  the  limestone  as  the  main  vein  of  Proctor. 

The  third  coal  bed,  Which  varies  in  thickness  from  six  to  twelve 
inches,  comes  in  40  feet  above  the  double  bed  last  described,  or  125 
feet  above  the  limestone. 

The  main  bed  of  this  region,  25  feet  above  the  lasi^  or  150  feet  above 
the  limestone,  has  been  opened  in  many  places,  and  varies  in  thickness 
from  39  to  54  inches.  About  50  inches  seems  to  be  tte  usual  thick- 
ness in  the  mines  examined. 

The  fiflh  bed  occurs  about  15  to  20  feet  above  the  last  named,  and  is 
found  in  connection  witii  the  iron  ore  described  on  p.  235  of  Vol  I  of 
the  Survey. 

The  base  of  the  conglomerate  lies  25  feet  abov^this.  It  measures 
about  80  feet  in  thickness,  and,  for  the  most  part^  form^  in  this  portion 
of  the  country,  the  capping  of  (iie  ridges ;  but  immediately  overlooking 
Hie  Rockcastle  river,  it  is  covered  with  a  suffident  quantity  of  the  shales 
of  the  true  coal  measures  to  take  in  a  3i  to  4  feet  vein  of  coal. 

There  are  three  distinct  beds  of  shale  containing  iron  ore  traceable  in 
the  hills  on  the  Cumberland  river  and  upon  the  route  of  the  outcrop 
base  line^  which,  in  this  county,  skurts  the  western  margin  of  the  coaL 
The  first  of  these,  a  gravelly  ore,  shows  itsdf  under  the  lowest  coal,  and 
from  15  to  20  feet  above  the  limestona  The  second  lies  about  10  feet 
above  the  McKee  vein,  or  90  feet  above  the  limestone;  on  main  Big 
Lick  creek,  just  above  Mr.  McKee's  house,  it  shows  itself  m  kidney- 
shaped  masses,  weighing  from  1  to  35  pounds,  and  embedded  in  a  gray 
shale  stratum  5  feet  thick.  Two  analyses  show  this  to  be  a  thirty  per 
centum  ore,  containing  sufficient  calcareous  matter  to  flux  itself  The 
third  ore  bed  lies  near  the  base  of  the  conglomerate,  and  will  probably 
prove  to  be  the  most  productive.  There  are  also  indications  of  an 
earthy  iron  ore  just  above  the  main  coal  bed ;  such,  for  instance,  as  that 
over  the  Sear's  bank  in  the  Pitman  Hills,  and  the  9  inches  band  show- 
ing itself  just  above  the  Widow  Pointer's  house,  at  the  head  of  No 
Name  branch  of  Line  creek.  Below  the  house  a  12  inches  coal  vein 
has  been  opened  by  J.  Burdine,  which,  from  its  accompanying  kidney 
ore,  and  from  its  height  above  the  Umestone,  I  judge  to  be  the  equivalent 
of  the  third  coal  bed.  The  same  coal  bed  has  been  opened  in  the  ridge 
dividing  the  Clifty's  from  Whetstone  creek,  where  it  measured  9  to  10 
inches. 
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Indioations  of  the  McKee  coal  bed  are  found  in  the  northern  end  of 
the  Pitman  Hills,  in  the  heads  of  Blazed  and  Long  Hollows,  and  the 
streams  running  into  Buck  creek. 

The  probable  equivalent  of  the  main  bed  has  been  c^ned  in  the  lulls 
If  miles  S.  of  E.  from  Collier's  Mill,  on  Pitman's  creek.  It  lies  152 
feet  aboye  the  limestone,  and  near  the  crest  of  the  ridge  overlocAdng 
Buck  creek.  When  worked^  it  measured  3&  inches,  with  a  clay  parting. 
The  bed  will  be  found  to  exist  and  yield  well  on  botli  sides  of  the  Pit- 
man Hills,  fiimishing  a  bountiful  supply  .of  fiid  to  the  tiiickly  populated 
districts  to  the  west  and  n(M*thwest,  which,  in  &ct^  must  draw  th^  con- 
tingent from  tius  region,  as  no  coal  of  any  account  can  be  found  west  of 
Pitman's  creek,  owing  to  the  rs^id  rise  of  all  the  strata  northwestward, 
as  seen  in  the  following  section,  made  from  Hbe  junction  of  the  Cumber- 
land and  Laurel  rivers  to  Fishing  creek,  through  the  village  of  Somer- 
set: 
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The  sadden  increase  of  dip  can  be  plainly  seen  on  the  river,  to  the 
south  of  the  county  seat;  for  the  whole  150  feet  of  knobstone,  exposed 
at  Waitsboro',  goes  under  water,  at  the  mouth  of  Pitman's  creek,  in  a 
distance  of  only  two  miles.  In  like  manner,  the  lower  portion  of  the 
overlying  limestone,  at  Pitman's  creek,  forms  the  tops  of  the  high  hills 
between  Somerset  and  Fishing  creek. 

Pulaski  county,  considering  the  great  extent  of  its  good  fiuming  land, 
based  upon  tiie  lunestone  and  knobstone  formations,  and  the  breadth  of 
its  mineral  area,  and  its  valuable  forest  timber — stands  among  the  very 
first  of  tile  counties  of  the  mountain  district  At  present,  tiiis  whole 
r^on  is  nearly  inaccesdble :  as  the  rivers,  which  would  otherwise  be 
highways  for  the  exportation  of  its  productions,  are  not,  and  can  not  be 
put,  in  navigable  order,  until  the  huge  masses  of  conglomeiate,  which 
lock  up  the  Big  South  fork  and  Rockcastie  river,  are  blown  away,  and 


ee.  Coal  xnewurM.     O.  Conglomerate,    c,  Sob-ooDfldomente  measuree.    L.  Sub-eaiixmiibr- 
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something  is  done  to  circumventtbe  dangerous  shoals  which  obstruct  the 
maim  Cumberland  river  and  retard  the  development  of  its  ooal  banks. 

The  proposed  i-ailroad,  to  connect  Lexington,  Frankfort,  and  Gnciu- 
nati  with  the  rich  valleys  of  Eastern  Tennessee,  if  carried  through  the 
rolling  liQiestone  portion  of  Pulaski  county,  could  cross  with  compar- 
atively little  difficulty  the  Oumbe  land  river  just  below  the  coal,  and 
there,  gaining  the  ridge  which  runs  through  the  Texas  District,  could  be 
carried  over  a  nearly  level  country  to  the  eastern  slopes  of  the  Cumber- 
land mountains  overlooking  Kuoxville.  This  would,  at  once,  bring  the 
coal  into  market^  and  open  up  the  vahiable  white  pine  lands  which 
border  on  Tennessee,  and  also  the  red  cedar  lands  to  the  north  of  them* 
.  The  limestone  formation  continues  to  thicken  through  tiiis  county  soutb- 
westwardly,  measuring  250  feet  at  two  points  on  Buck  creek,  and  2i2 
feet  in  the  Long  Hollow/  Thiough  it  is  cut  the  long,  dish-shaped  Sink- 
ing Valley,  with  side  slopes  yielding  fine  crops  of  blue  grass  and  grain. 
The  upper  portion  of  Buck  creek,  also,  runs  in  this  formation,  but  passes 
into  the  underlying  knobstones  just  above  the  crossing  of  the  salt  works 
road.  Pitman's  creek  runs  in  it  to  its  mouth.  The^e  last  two  streams 
furnish  admirable  milling  power;  and  the  introduction  upon  them, 
within  the  last  few  years,  of  the  fiiier  kinds  ot*  millstones,  has  given  a 
wonderful  impetus  to  the  farming  interests  of  the  neighboi  hood.  Now 
that  wheat  can  be  properly  ground,  and  so  made  profitable  at  a  distance, 
the  old  system  of  an  endless  succession  of  crops  has  given  way  to  the 
more  healthful  alternation  of  deep-rooted  grasses  and  gmins,  improving 
the  worn  out  lands,  and  increasing  their  money  vjUue ;  while  another 
and  remoter  consequence  is  seen  in  a  more  attentive  and  successful 
sheep  raiding. 

WAYNE   COUNTY. 

One  half  of  the  area  of  this  county  is  embraced  within  the  coal  field, 
\\hicb  contains  not  only  the  five  subconglonierate  coals,  but  in  the 
extreme  southeast  corner  the  large  beds  of  the  upper  coal  measuies  are 
said  to  show  them.«elves.  Like  tliat  of  Pulaski,  its  coal  area  may  be 
divided  into  three  districts;  one,  embracing  all  that  high  ridge  land 
lying  between  the  Big  and  Little  South  forks  and  the  Tennessee  Srate 
line;  a  second,  the  ridges  lying  between  the  waters  of  the  Sinking 
creeks,  on  the  east,  and  the  £ik  Spring  and  Kennedy's  cieeks,  on  the 
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west;  and  a  third,  the  high  lands  between  Elk  Spring  creek  and  the 
Little  South  fork,  and  between  Otter  and  Beaver  creeks. 

As  yet,  the  main  coal  bed  of  the  Cumberland  river  district  is  the 
only  one  which  has  received  attention,  openings  in  it  having  been  made 
along  the  Big  South  fork,  and  in  the  ridge  at  the  head  of  Fall  and  Big 
Sinking  creeks ;  but  at  only  two  of  these  points  are  the  mines  now 
worked. 

Ascending  the  Big  South  fork,  the  Dodson  mines  come  first,  high 
above  the  river,  near  the  summit  of  the  nose  projecting  between  the 
South  fork  and  Big  Sinking  creek,  lying  160  feet  above  the  limestone, 
and  said  to  average  46  inches  in  thickness.  It  is  a  sulphurous  coal, 
embedded  between  three  feet  of  shale  below  it,  containing  an  earthy  iron 
ore,  and  three  feet  of  shale  above  it,  capped  with  a  three  feet  band  of 
hard  gray  fossiliferous  sand  rock,  very  similar  in  appearance  to  that 
found  overlying  the  main  Proctor  bed.  Over  this  is  20  to  30  feet  of 
shale,  forming  the  top  of  the  ridge,  which  is  strewn  with  iron  ore.  At 
the  same  geological  level  across  the  river,  the  ferruginous  shales  are 
reported  to  contain  an  amount  of  ore  equal  to  a  thirty-six  inch  vein. 

One  hundred  feet  below  this  coal  bed,  and  seventy-one  above  the  lime- 
stone, is  the  outcrop  of  another,  which  is  probably  the  equivalent  of  ttie 
McKee  bed,  and  which  is  said  to  be  three  feet  thick. 

Thirty-three  feet  below  this  last,  and  twenty-eight  feet  above  the  lime- 
stone, is  the  small  coal  bed  found  elsewhere  in  this  position. 

The  main  bed  can  be  traced  from  Dodson's  all  along  the  ridges 
dividing  Big  Sinking,  Turkey  creek,  and  Long  branch ;  and  in  the  ridge 
dividing  the  latter  from  Little  South  fork,  are  to  be  found  the  long  since 
abandoned  Esslemen's  mines.  The  coal  is  reported  by  the  old  settlers 
to  have  been  impure,  and  for  that  reason  abandoned.  None  of  these 
ridges,  near  the  river,  are  high  enough  to  take  in  the  solid  capping  of  con- 
glomerate, which  b^ns,  however,  from  this  point  to  show  itself  towards 
the  south  and  west.  Passing  the  Little  South  fork,  the  next  opemng  is 
called  Dick's  Bank.  It  lies  in  the  nose  between  the  Big  South  fork  and 
Wild  Dog  creek,  &cing  the  former  at  an  elevation  of  about  350  feet 
above  low  water.  It  is  now  abandoned ;  but,  when  worked,  it  is  said  to 
have  produced  a  good  coal,  averaging  forty-six  inches.  The  floor  for 
three  feet  is  composed  of  a  compact  bluish  shale^  and  the  roof  of  a  sandy 
shale,  filled  with  carbonaceous  matter,  in  the  form  of  stems  and  leaves^ 
62 
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capped  in  its  turn  by  the  universally  found  stratum  of  hard  gray  sand- 
stone. Above  are  about  100  feet  of  ferruginous  shales,  containing  a 
thin  vein  of  coal,  the  whole  protected  by  massive  clif&  of  the  conglom- 
erate, which  here  form  the  ridge  top.  The  McKee  and  lowest  beds  are 
reported  to  be  here ;  but  I  could  see  no  outcrop,  thoi^h  tb^r  terraces 
are  strongly  marked.  This  Dick's  vein,  as  well  as  the  Dodson  vein,  is 
described  as  pitching  into  the  hill  and  then  becoming  level,  a  peculiarity 
strongly  marked  in  the  main  coal  bed  of  the  Kentucky  river. 

The  ridge  containing  the  main  vein  which  has  been  opened  at  Dick's 
bank  claims  particular  attention,  as  it  probably  affords  the  best  coal  of 
any  yet  mined  up  the  South  fork,  which  is  no  doubt  partly  due  to  its 
excellent  capping,  and  also  because  it  is  at  the  present  head  of  naviga- 
tion— ^the  celebrated  Dick's  Jumps,  just  above  the  mouth  of  Wild  Dog 
creek.  These  Jumps  are  formed  of  immense  masses  of  the  conglom- 
erate which  have  fallen  from  the  neighboring  hills,  and  now  lie  in  the 
river,  blocking  it  up,  and  rendering  navigation  from  above  imposabla 
This  is  a  serious  obstacle  to  the  prosperity  of  the  neighborhood,  as  the 
coals  could  be  worked  much  more  cheaply  further  up,  where  the  south- 
east dip  has  brought  them  down  nearer  to  water  level.  A  careful  exam- 
ination of  the  river,  leads  me  to  believe  that  a  small  expense  would  get 
rid  of  these  masses  of  rock,  lying,  as  they  do,  in  very  deep  water,  where 
a  single  heavy  blast  would  cause  many  of  them  entirely  to  disappear 
beneath  the  sur&ce. 

Just  above  the  mouth  of  Wild  Dog  creek,  and,  indeed,  at  many 
points  on  the  river,  excellent  sand  beaches  occur,  where  boats  could  be 
built  and  turned,  without  much  danger;  and  the  limestone  benches, 
which  here  line  the  river  and  its  branches,  could  be  cultivated  and  made 
to  supply,  not  only  the  builders,  but  the  miners,  with  all  the  necessary 
cattle  and  grain,  the  fine  water  power  of  the  creeks  being  used  to  grind 
the  latter,  and  the  ridge  land  above  affording  excellent  summer  pastur- 
age for  cows  and  sheep. 

West  of  the  Jumps,  and  in  the  ridge  dividing  Turkey  creek  from 
Denney  fork  of  Sinking,  the  main  bed  has  been  opened  by  Jackson 
Denney,  160  feet  above  the  limestone,  and  forty-five  inches  thick, 
marked  with  seams  of  sulphuret  of  iron  at  the  outcrop,  but  said  to  lose 
this  blemish  when  pursued  beneath  the  hill.  Eighty  feet  above  it  runs 
the  base  line  of  the  conglomerate  clifib,  which  are  here  90  feet  high* 
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Within  30  feet  of  the  base  of  the  cliffs  lies  a  heavy  band  of  shale,  con- 
taining iron  ore.  At  the  usual  distance  below  the  main  coal  are  the  well 
defined  terraces,  which  mark  the  lower  coal  veins.  Here  it  is  that  the 
ripple-marked,  fine-grained  sandstone,  overlying  the  lowest  coal,  shows 
itself  in  force,  in  successive  layers  of  about  eight  inches  thick,  and 
quarrying  in  ten  foot  slabs,  admirably  adapted  for  building  purposes. 

To  the  northwest  of  this,  two  coal  banks  occur  in  the  long  ridge 
lying  between  Middle  and  Big  Sinking  creeks,  and  the  waters  running 
north  into  the  main  river.  The  first  of  these  is  Sloan's,  described  in 
Vol.  1,  p.  244,  of  the  Reports;  whilst  the  second  has  been  recently 
opened  by  a  Mr.  Alexander,  on  that  part  of  the  ridge  between  the  Dry 
fork  and  Elk  Spring  creek.  The  outcrop  measures  forty-two  inches 
— the  lower  three  inches  slaty ;  its  capping  is  a  gray,  shaly  sand  rock ; 
^Vgt4.it9  elevation  above. tide  1,370  feet. 

'  ^Xhe  hQls  around  Monticello  are  not  high  enough  to  take  in  the  main 
coal  bed ;  but  the  lower  one  has  been  opened  {it  various  places  in  the 
vicinity,  and  is  praised  by  the  blacksmiths. 

The  main  bed  will,  no  doubt,  be  found  extending  over  the  whole  of 
this  county  south  of  the  Little  South  fork,  and  can  be  mined  along 
nearly  its  whole  length,  as  well  as  on  the  Big  South  fork  as  high  up  as 
Wolf  creek,  where  it  is  said  to  cross  the  river  and  go  under  water  level 

The  iron  ore  belt  lying  above  the  McKee  bed  is  strongly  marked  on 
the  river  in  the  vicinity  of  the  three  Sinking  creeks ;  but,  unfortunately, 
I  was  not  able  to  remain  a  sufficient  length  of  time  in  the  neighborhood 
to  get  its  thickness,  though  I  believe  it  to  be  well  worthy  the  attention 
of  iron  masters. 

The  conglomerate  in  this  county,  where  measured,  attained  a  thickness 
of  90  feet,  and  the  lower  member  of  the  formation  measured  240  feet 
Wayne  may  be  said  to  be  based  upon  the  sub-carboniferous  limestone, 
in  which  nearly  all  the  streams  have  cut  their  beds,  the  Cumberland 
river  being  the  only  one  which  runs  in  the  underlying  knobstone,  whilst 
Rock  creek  is  the  only  important  one  which  cuts  its  whole  length  in 
the  overlying  millstone  grit  formation.  The  following  section,  from  the 
S.  E.  corner  of  the  county  to  Mill  Springs,  on  the  river,  will  explain 
this,  and  also  show  the  general  disposition  of  the  rocks  and  their  dip  : 
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No  county  on  our  line  is  so  favored  by  an  equal  distribution  of 
farming  and  mineral  land  as  this.  Rich,  broad,  and  gently  sloping 
limestone  vales  run  up  between  the  narrow  ridges  containing  the  precious 
minerals ;  while  to  the  northwest  extends  throughout  the  county,  in  a 
broad  band,  that  fertile  limestone  table-land,  paradoxically  called  "  The 
Barrens ;"  and  below  this  elevated  terrace  are  the  equally  rich  bottoms 
of  the  Cumberland  river.  "  The  Barrens "  have  a  gently  uodii 
surface,  of  the  red  calcareous  soils  of  the  lAthostrotion  divisioff  • 
sub-carboniferous  limestone,  and,  at  the  period  of  the  early  settl^ni$nii- ^ 
this  country,  were  nearly  destitute  of  trees,  being  represented  in  ihe 
records  of  that  day  as  having  the  appearance  of  open  prairies  covered 
with  long,  rank  grass.  But  at  present,  where  not  under  cultivation, 
they  luxuriate  beneath  a  heavy  growth  of  timber,  principally  of  black 
oak  and  black  walnut,  through  which  hickory,  dogwood,  and  black  gum 
are  common.  The  surface,  in  many  parts,  is  strewn  with  the  yellow, 
cherty  masses,  so  commonly  met  with  in  Kentucky  at  this  geological 
horizon,  embedded  in  a  red  clay  soil,  which,  at  some  points,  is,  at  least, 
twenty  feet  deep.  A  different  kind,  called  "nigger  heads,"  is  found 
with  them,  and  produces,  when  ground  up,  a  manure,  said  to  be  partic- 
ularly adapted  to  the  soil  upon  which  it  is  strewn.  Between  the 
wide  rolling  noses  of  the  Barrens,  are  frequently  to  be  met  estuaiy-like 
bottoms,  called  "flat  lands,"  "crawfish  lands,"  &c.  These  extend  over 
wide  surfaces  between  Otter  and  Beaver  creeks,  and  grow  timothy  and 
herd  grass  well,  but  trouble  the  farmer  to  get  from  them  good  crops  of 
corn  or  grain.  The  timber  is  mostly  white  oak  and  pin  oak,  hickory, 
and  sugar  tree.  Specimens  of  the  soils  of  this  county  have  been  care- 
fully collected  for  analysis. 

The  Barrens  of  this  county  are  full  of  sink  holes,  caused  by  the 


k.  Knob  formation.     I^.  Sub-carboniforous  limestone.     <■  Sub-oonglomeraU  measuree.    0. 
ConglomerHte.    c6.  Coal  m&afiures. 
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cavernous  character  of  the  underlying  strata^  spoiling  the  sur&ce  drain^ 
age  of  the  country,  and  compelling  the  &rmer  to  sink  deep  wells  for  his 
supply  of  water^  unless  he  lives  near  the  edges  of  the  great  plateau,  in 
which  case  he  will  be  abundantly  supplied  from  the  large  springs  which 
issue  from  the  face  of  the  cli£^  and  whieh^  if  utilized,  could  perform 
much  of  the  lighter  labor  of  the  farm.  The  streams  which  cut  through 
the  limestone  in  a  northwest  direction  fall  rapidly,  and  would  furnish 
an  abundance  of  power. 

CLINTON  COUNTY. 

The  coal  area  of  this  county  is  very  small,  and  includes  only  the 
western  half  of  the  Poplar  mountain,  along  with  two  outliers :  the  first 
on  Short  mountain,  between  Otter  and  Indian  creeks ;  and  the  other, 
occupying  the  top  of  the  ridge  between  Wade's  and  Caney  gaps.  The 
main  coal  bed  of  the  Cumberland  river  seems  to  be  the  only  one  which 
has  been  worked  in  this  county.  At  Dr.  Long's  bank,  in  the  north  point 
of  Poplar  mountain,  it  is  165  feet  above  the  limestone,  and  35  feet  below 
the  conglomerate,  which  latter  caps  the  ridge  at  this  point,  and  is  70  feet 
thick — the  top  being  445  feet  above  Wade's  gap,  or  1,678  feet  above 
tide.  There  are  terraces  below  this  main  bed  which  correspond  to  those 
of  the  lower  coals  on  the  South  fork ;  but  no  outcrop  signs  were  dis« 
covered  in  the  Poplar  mountain.  Dr.  Long's  coal  shows  a  thickness  of 
four  feet,  and  has  a  solid  roofing  of  fossiliferous  sandstone,  which  undu- 
lates along  some  of  the  drifts,  at  the  expense  of  the  thickness  of  the 
bed.  These  are  called  "  horse-backs  "  by  the  miners,  but  bear  only  a 
distant  resemblance  to  those  properly  so  called,  whether  in  metallic 
veins,  or  in  more  disturbed  coal  regions. 

South  from  these  banks,  in  a  spur  of  the  Poplar  mountain^  known  as 
the  Copperas  knob,  this  same  bed  has  been  opened  in  several  places  by 
Lewis  HuSl  It  lies  160  feet  above  the  limestone,  and  presents  the  same 
peculiarities  as  at  Long's,  being  4  feet  thick  and  containing  sulphuret  of 
iron  nodules.  It  has  been  traced  in  the  other  spurs  of  the  mountain, 
and  is  known  to  exist  in  the  spur  extending  westward  from  Long's  bank 
to  the  Caney  gap,  north  of  Albany. 

I  was  prevented  by  sickness  from  examining  the  iron  ores  of  this 
section  as  fully  as  I  could  have  wished,  though  there  seems  to  be  but  lit- 
tle hope  of  finding  them  sufficiently  developed  to  warrant  the  erection 
of  blast  furnaccls.    In  the  Sinking  country,  to  the  stmtii  df  Albany^  my 
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tttentaon  WMXAlIed  to  iaxge  anas  wversd  with  an  appamifly  rich  ircm 
tra^  some  apacimetia  upon  tibe  &rm  of  Geoige  M.  Dentm  having  die 
OBoal  brown  hoBiatite  chaiaoter,  whilat  ottieni  were  honey-combed  and 
iwy  foflrilifaooai  No  dig^^ngs  hmxsg  been  made^  it  was  impoasiUe  to 
anire  at  the  qoaatUy  of  tins  ore^  spedmena  of  which  ha¥e  been  enbaait- 
ted  to  the  State  Ohemiat  for  aaalyaia. 

The  outcrop  base  line  teminateB  in  the  aeatfaeaeiem  o<Hrner  of  thia 
county,  at  a  point  on  the  Alabama  stock  road,  1,996  feet  eontfa  of  John 
Groach's  housa  A  white  oak,  standing  to  the  east  of  the  roadway,  and 
marked,  ""St  9272  B.  line,"  shows  its  terminal  station. 
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INTRODUCTORY  LETTER. 


To  Dr.  D,  D,  Owen,  Principal  Oeoloffist: 

Sir:  I  herewith  transmit  my  Report  of  the  progress  of  the  work  bf 
the  Geological  Survey  of  Eentacky,  made  by  Corps  No.  2,  during  thef 
year  1858,  according  to  your  instructions^  a  copy  of  which  is  hereto 
annexed. 

All  of  which  is  respectfully  submitted. 

SIDNEY  S.  LYON. 
63 


INSTRUCTIONS 

FOB  THB  CrUIDANCE  OF  S.  S.   LTOlT^  TOPOOBAFHIOAL  ifiSOAPAtff 

TO  THE  GEOLOGICAL  SUBYET   OF  KXNTUCKT, 

FOB  THE  TEAB  1858. 


You  will  proceed^  as  soon  as  possible^  to  organize  the  base  line  party ; 
and,  as  soon  as  the  weather  will  permit,  take  up  the  lin^  where  it  was 
left  off  last  M,  and  carry  it  through,  in  a  due  east  course,  to  the  Vir- 
ginia line,  with  as  much  dispatch  as  is  consistent  with  accuracy  and 
permanency. 

While  on  that  line,  wherever  a  &yorable  opportunity  offers^  you  will 
make  accurate  and  minute  geological  sections  of  the  strata  that  present 
themselves  on,  or  sulOSciently  adjacent  to,  the  line — not  to  consume  too 
much  time  in  their  construction,  or  mterfere  with  the  main  object  of  the 
work.  You  will  also  make  such  collections^  as  opportunity  may  afford, 
of  all  remarkable  or  interesting  soils — i.  e^  such  that  can  be  dther  defin- 
itely referred  to  a  particular  geological  formation  for  its  derivation,  or 
to  individual  members  of  any  formation— or  such  as  have  interest  from 
supporting  any  particular  growth ;  or  such  as  seem  to  be  deficient  in 
any  particular  ingredient,  from  failing  to  produce  certain  crops. 

You  will  also  make  collection  of  such  ores,  minerals^  rocks,  or  fossils^ 
as  may  be  of  practical  interest  and  importance. 

So  soon  as  the  base  line  is  completed,  you  will  disband  such  members 
of  the  corps  as  may  not  be  required  in  the  prosecution  of  the  topo- 
graphical work,  to  be  continued  through  the  counties  of  the  western  coal 
field ;  and  then,  organize  the  western  corps  to  proceed  with  the  detailed 
Topographical  Geological  Survey  of  Hancock  county,  so  as  to  enable 
you  to  construct  a  map  of  that  county  on  the  same  scale  and  style  as 
that  of  Hopkins  county ;  and  carry  through  said  county  of  Hancock 
such  a  system  of  levels,  as  will  enable  you  to  lay  down  and  report  on 
the  relative  elevations  of  the  various  outcrops  of  coal,  limestone,  ore 
beds,  or  such  beds  of  rocks  as  will  enable  you  to  identify  the  horizon  of 
the  leading  and  importasit  menben  of  tlie  western  coal  meEusum 
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When  the  Survey  of  Hancock  county  is  completed,  you  will  proceed 
with  the  detailed  Topographical  Geological  Survey  of  Ghrayson  county, 
on  the  same  plan  as  that  of  Hancock. 

During  the  month  of  October,  you  will  take  a  few  weeks  to  make 
some  fecial  collections^  at  localities  of  peculiar  interest  in  the  various 
departments  and  branches  of  the  Survey. 

In  the  latter  part  of  tlie  season,  when  the  weather  becomes  un&vor- 
able  for  field  operations,  you  will,  mih  the  aid  of  your  sub-assistant^  plat 
up  the  work  of  the  season,  and  construct  the  maps  of  the  counties  sur- 
veyed, to  be  ready  as  early  as  possible  for  the  engraver. 

D.  D.  OWEN,  State  Geologist. 


CHAPTER  I. 

The  necessary  preparations  having  been  made^  the  base  line  party 
arrived  on  the  ground  and  began  their  labors  on  the  26  th  day  of  April. 

The  monuments  set  up  at  the  terminus  of  the  line  at  the  close  of  the 
last  season  were  found  undisturbed.  No  difficulties  were  encountered 
not  necessarily  connected  with  a  work  of  this  character^  other  than  those 
incident  to  the  organization  of  a  party  composed  of  persons  not  pre- 
viously engaged  in  such  work.  All  parties  engaging  with  a  good  will, 
the  zeal  of  those  employed  soon  enabled  each  to  perform  his  duty,  and 
the  work  made  lair  progress. 

During  the  early  part  of  the  season  the  work  was  much  retarded  by 
frequent  and  continued  rains. 

In  addition  to  the  observations  made  on  that  part  of  the  line  pre- 
viously run — ^reaching  from  Uniontown,  eastwardly,  376,847  feet,  or 
71  i  miles — observations  were  frequentiy  taken  by  the  barometer  to 
determine  the  elevations  of  important  points  along  the  base  line. 

The  party  were  kept  at  work  until  the  18  th  day  of  September,  when 
the  field  work  on  the  base  line  was  closed  for  the  season,  on  the  waters 
of  Jenney's  creek,  near  the  Big  Sandy  river. 

The  total  length  of  the  line  up  to  this  point  was  1,468,757  feet,  or 
278  miles  917  feet  The  distance  accomplished  this  season  bdng 
1,091,910  feet,  or  206  miles  8  poles. 

The  season  being  &r  advanced,  our  outfit  bdng  insufficient  for  the 
residue  of  the  lin^  the  members  of  the  corps  being  worn  out  by  the 
length  of  the  time  employed,  and  the  mountainous  character  of  the  coun- 
try beyond  rendering  a  different  organization  of  the  corps  necessary,  it 
was  deemed  advisable  to  disband  the  base  line  party  for  this  season,  espec- 
ially as  one  of  the  wagons  and  team  employed  by  the  base  line  party  was 
required  for  the  use  of  corps  No.  3  in  the  operations  in  the  eastern  coal 
field.  As  soon  as  the  other  team  was  recruited  and  preparation  could 
be  made,  I  proceeded  to  make  a  reconnoissance,  preparatory  to  the  work 
of  next  season,  around  the  eastern  margin  of  the  coal  field  lying  in 
GraysDn,  Edmoum,  and  Hwrt  (tountiw^  which  .was  Ikrlter  tttMided 
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into  Warren,  Allen,  Larue,  Hardin,  Nelson,  and  Bullitt  counties^  maMng 
at  the  same  time  the  collections  as  specified  in  the  instructions. 

The  topographical  and  geological  details  of  the  country  crossed  by 
the  base  line  will  be  seen  by  the  accompanying  diagram  and  section . 
The  length  of  tiie  line  run  can  only  be  conveniently  exhibited  on  a  very 
reduced  scale,  viz :  of  six  miles  to  the  inch. 

It  will  be  seen  by  the  diagram  referred  to  that  the  line  begins  at 
Uniontown — which  is  situated  in  a  nearly  level  country,  though,  geolog- 
ically, the  rocks  lie  high  in  the  coal  measures  of  the  west — and  that  it 
crosses  successively  the  coal  measures,  the  millstone  grit,  and  the  inter- 
calated beds  of  limestone  associated  with  it,  the  sub-carboniferous  beds 
of  limestone,  and  the  sandy  mudstones  of  the  beds  usually  called  the 
knobstona 

Descending  the  sub-carboniferous  beds  near  the  vallfey  of  Salt  river, 
the  line  runs  on  the  low  valley  of  the  Beech  fork  of  Salt  river,  on  the 
beds  of  black  slate,  the  next  rock  in  the  descending  series^  occasionally 
crossing  spurs  of  the  knobstona 

The  black  slate  in  the  vicinity  of  the  line  rests  on  beds  of  the  Upper 
Silurian  rocks  of  the  age  of  the  Niagara  group  of  the  New  York  State 
Survey.  Hills  of  inconsiderable  altitude  frequently  including  the  knob- 
stone,  black  slate,  and  considerable  masses  of  the  Silurian  rocks  at  the 
basa  As  the  country  becomes  higher,  toward  the  east,  the  black  slate 
forms  outliers,  capping  the  hills  in  the  eastern  part  of  Nelson  and  the 
western  part  of  Washington  county.  The  shaly  limestone  beds  are  cut 
by  the  valleys  in  Nelson  county,  and  form  no  inconsiderable  portion  of 
the  surface  rock  of  the  western  part  of  Washington  county. 

After  leaving  the  valley  of  Cartright's  creek,  for  a  short  distance  the 
sandy  mudstones  of  the  Silurian  period  occupy  the  surfaca  These 
beds  frequently  alternate  with  a  soft  friable  shell  limestona 

All  the  beds  are  generally  soft,  and  easily  cut  by  running  water,  thus 
producing  a  rolling  country — locally  quite  fertile.  One  mile  west  of 
the  last  crossing  of  Salt  river,  the  base  of  the  sandy  or  muddy  silicious 
beds  come  to  the  surface.  From  Salt  river  to  the  valley  of  Dick's 
river  the  country  is  elevated,  nearly  level ;  and  the  general  surfece  rock 
is  the  cavernous  bed  of  the  Lower  Silurian  period.  This  bed  gradually 
changes  by  intercalation  of  the  upper  and  thin  plate-like  layers  of  the 
bird's-eye  limestona  This  last  rock  forms  the  walls  of  the  gorge  in 
wM^fti  Dick's  riv€^  flbwi.    OccAHtoiml  pstttftieii  of  tin  i^ndy  mleteblK'  tt« 
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seen  on  the  west  side  of  Garrard  county.  The  base  line  crosses  Ken- 
tacky  river  near  the  mouth  of  Big  Hickman  cre^  The  base  of  ihe 
sandy  mud  beds  were  not  seen  at  tiie  crossing  into  Jessamine  county. 
A^&ult  whicdi  is  cofaicident  with  the  valley  of  Hickman  creek  has 
carried  this  ro(&  on  the  east  side  of  the  oreek  below  the  sur&ce  of  the 
Kentucky  river^  where  tiie  line  crosses  it  Hie  sandy  mud  beds  are 
gradually  ascended,  and  are  found  oovered  by  the  yellow  magnesian 
beds  of  the  Upper  ^urian  group  at  the  crossing  of  the  Lexington  and 
Richmond  turnpike,  near  Richmond.  About  four  miles  east  of  Rich- 
mond the  bla<^  slate,  which  was  last  seen  in  Nelson  county,  is  again  the 
sur&ce  rock,  rising  even  in  devated  portions ;  the  streams  cutting  into 
the  yellow  beds  beneatL  This  alternation  continues  to  the  last  crosang 
of  the  Kentucky  river  into  EstiU  county.  The  last  portion  of  the  line 
cutting  tlie  Silurian  rocks  is  at  White  Oak  cre^  on  the  east  side  of  tiie 
Lone  knob. 

The  land  now  suddenly  assumes  an  elevation  above  the  valle3rs  of 
about  600  feet,  and  contains,  in  sections^  sandstones  of  the  millstone 
grit  (?),  or  coal  measures,  on  the  top  of  which  rest  the  whole  body  of 
sub-carboniferous  limestone,  the  black  slate,  and  a  few  feet  of  the 
Silurian  rocks  at  the  base,  including  the  horizons  of  the  beds  of  iron  ore 
of  Bullitt  and  Ndson,  as  well  as  the  beds,  probably,  equivalent  to  those 
of  Lyon  and  Marshall  counties,  on  the  western  margin  of  the  western 
coal  fields. 

Here,  in  a  space  of  600  feet,  we  have  rock  formations  which,  in  the 
west,  occupy  probably  2,700  feet  in  thicknesa  The  base  line  from  the 
last  crossing  of  the  Kentucky  river  became  very  laborious,  the  country 
being  traversed  by  deep  rocky  valleys,  from  400  to  500  feet  deep,  the 
walls  generally  vertical,  the  width  varying  from  800  to  1,600  feet,  while 
the  country  is  generally  heavily  timbered  and  grown  up  with  an  under- 
growth of  hickory,  oak,  red  bud,  black  locust,  &c.,  dq^ending  upon  the 
geological  member  forming  the  sur&ce  rock — ^the  great  feature  of  the 
fx>untry  and  of  the  geology  being  the  great  sandstone,  so  wdl  seen  at 
the  old  furnace,  and  known  as  the  State  House. 

From  the  vicinity  of  the  old  fiimace  to  the  crossing  of  Swift's  Oamp 
creek,  this  notable  sandstone  is  seen  in  every  valley  crossed  by  the  Una 
After  crossing  Swift's  Oamp  creek,  softer  beds  of  the  coal  measures 
form  tlie  sur&ce  rocks,  and  continue  until  the  line  reaches  the  ri^ge  at 
the  hsad  ef  Red  livei^  which  divides  th»  waters  of  ths  Burning  fork  ef 
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licking  from  the  head  waters  of  Jenney'a  creek.  The  heavy  sandstone 
formation  of  these  ridges  is  probably  the  geological  equivalrat  of  the 
sandstone  at  the  top  of  the  section,  near  Mount  Savage  furnace^  and  is 
con^dered  to  be  the  highest  member  observed  in  the  coal  measures  of 
this  r^on.  Smce  the  beds  are  frequently  very  much  modified  in  a 
short  distance,  minute  geological  sections  were  incompatible  with  the 
objects  of  the  base  line  survey ;  and,  indeed,  are  only  of  local  interest 

To  the  foregoing  statement  of  the  general  features  of  the  country 
traversed  by  the  haae  line,  I  shall  add  a  few  details  and  local  sections^ 
taken  at  different  pomts  along  the  line,  with  6ome  inferences,  along  with 
some  other  observations  made  in  connection  with  my  field  work  in  other 
parts  of  the  State  during  the  last  five  years. 

The  value  of  the  observations  made  by  myself  and  other  members  of 
my  corps,  is  much  increased  by  thdr  continuity,  without  breaks,  over 
extended  trapts  of  the  country ;  and  fiirther,  having  no  special  theory 
to  support,  I  have  only  followed,  or  wdeavored  to  follow,  the  deductions 
necessarily  flowing  from  the  &cts  themselves. 

SPECIAL  GEOLOGY  OF  THE  BASE  LINE  IN  BRECKINRIDGE   COUNTY. 

The  following  section,  taken  near  the  base  lin^  opposite  878,337  feet 
post,  will  serve  to  show  the  stratigraphical  arrangement  of  the  upper 
beds  of  the  millstone  grit,  on  the  eastern  edge  of  the  western  coal  basin. 

No.  1.  Section  of  King^s  MU,  Breckinridge  county^  east  side  of  Fur 
fork  of  Clover  creek,  the  top  of  the  hill  being  capped  with  loose  blocks 
of  sandstone,  which  was  traced  to  the  yellow  sandstone  under  the 
^Breckinridge  coal^^  Hancock  county,  one  and  a  half  miles  distant  : 


Blocks  of  Goane  sandstone,  marked  bj  bands  of  ferrnginous  stains 

Thin  bedded  sandstone 

Earthy  limestone,  on  surface  ... . 

Steep,  covered  space,  limestone,  (?) 

Slope,  covered  space,  aluminous  shales,  (?) 

Beds  of  limestone,  containing  Productus  and  Crinoidea 

Limestone,  containing  great  numbers  of  Belerophon 

Covered  space,  showing  occasionally  beds  of  aluminous  shale; 

base  of  the  mass  of  black  shale 

Limestone  in  place,  thick  beds 

Aluminous  shale . . . 

Thin  bedded  sandstone 

Ledge  of  sandstone,  "Tar  Rock"  .-™ . .. 

Top  of  limestone. 

■  ■  ■  ■       ■  •-  .       -  ■  -  — 


Thickness. 


Feet. 

Inches. 

21 

8 

63 

5 

4 

10 

8 

84 

30 

37 

53 

4 

13 

8 

11 

10 

10 

ElevatioDu 


Feet. 

Inches. 

344 

8 

323 

260 

254 

244 

160 

134 

97 

44 

8 

31 

20 

10 

^m 
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To  this  may  be  added  the  following  section,  taken  immediately  north 
of  this  locality,  and  at  the  Tar  Spring.  The  sections  united  will  form  a 
continuoas  section.  The  lower  sandstone  in  section  No.  1  is  the  equiva- 
lent of  the  sandstone  at  tlie  top  of  the  following  section,  and  is  here  the 
place  of  ilie  tar  deposit,  which  flows  down  through  fissures  in  the  inferior 
beds,  and  at  the  Tar  Spring  flows  out  at  the  base  of  the  sandstone  first 
below  this  bed : 

No.  2.     Section  ai  Tar  SpringSy  Breckinridge  county. 


ThlckneflB. 


Feet. 


Tar  sandatonei  thin  beds 

Tar  sandstone}  thick  beds 

Yellowidi-gray    thin    bedded    limestone,  containing    Retepora, 

Archemides,  Pentremites,  &c.  .. 

Whitish  limestonet  thick  beds . 

Mass  of  coarse  sandstone 

Four  masses  of  sandstone  beds,  well  defined  bj  the  obliquity  of 

the  deposition  of  the  different  beds 

Marly  shale,  containing  lenticular  masses  of  limestone 

Limestone.  ^ 

Blue-gn^  marl 

Ck>7ered  space,  probably  limestone 


16 

14 

32 

5 

20 

62 
3 
1 


35 


Inches. 


8 

4 


6 
6 


Elevation. 


Feet.  Inches. 


]90 
174 

159 
127 
122 

102 
40 
37 
35 
35 


2 
2 

6 
2 
2 


The  Tar  Spring  sandstone  is  cut  by  Glover  creek,  at  the  crossing  of 
that  creek  by  the  Una 

In  the  foregoing  sections  a  thickness  of  534  feet  10  inches  of  the 
sand  and  limestones  of  the  millstone  grit  beds  are  given,  which  circum- 
scribe the  coal  field  of  the  west  on  this  part  of  its  margin. 

Before  proceeding  eastward,  a  few  remarks  will  be  made  in  reference 
to  the  beds  lying  above  the  top  of  the  masses  in  section  No.  1. 

The  section  given  in  Vol.  1,  Kentucky  Geological  Reports,  diagram 
No.  4,  gives  the  equivalent  of  the  rocks  both  above  and  below  sections 
Nos.  1  and  2  united. 

On  pages  458  and  459,  Vol.  3,  Kentucky  Geological  Reports,  a 
section  of  the  masses  near  the  margin  of  the  coal  field  is  given.  On 
the  line  westward  from  the  Tar  fork  of  Clover  creek  to  Knottsville,  the 
measures  are  undulating,  and  frequently  cut  by  the  head  branches  of 
Blackford's  creek. 

It  is  probable  that  there  are  no  coal  beds  of  wbrkable  thickness  on 

the  line  east  of  the  Hawesville  and  Hartford  road,  in  Hancock  county. 
64 
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The  country  between  Knottsville  and  Yellow  creek  exposes  only  the 
beds  of  the  Hawesville  section,  and  those  of  the  section  given  on  pages 
458,  459,  and  461,  Vol.  3,  Kentucky  Geological  Reports. 

The  beds  associated  with  the  Estis  or  Lewisport  coal,  were  not  recog- 
nized on  the  line  east  of  Yellow  creek.  The  line  running  along  the  crest 
of  an  anticlinal  wav^  it  is  probable  the  beds  last  alluded  to  are  wasted 
by  denudation  in  the  vicinity  of  the  line,  east  of  Yellow  creek ;  and 
that  they  are  carried  down  by  rapid  dip  near  the  creek,  and  are  lost 
under  the  soft  beds  west  of  it. 

West  of  Yellow  creek  the  country  is  covered  by  the  silicious  quarter- 
nary  marls,  and  no  section  could  be  obtained  between  the  creek  and 
Green  river. 

West  of  Green  river  the  upper  part  of  the  coal  measures,  associated 
with  the  coal  beds  worked  at  Newburg  and  Evansville,  Indiana,  come  to 
the  sur&ce.  The  section  of  the  Holloway  borings,  in  Henderson 
county,  given  on  pages  32  to  36,  Vol.  1,  Kentucky  Geological  Reports, 
will  serve  to  illustrate  the  geology  of  the  line  from  Green  river  to 
Uniontown — ^it  need  not  be  repeated  heiu 

Returning  toward  the  east  we  find  the  great  sandstone  of  the  Tar 
Spring  forming  the  banks  of  Clover  creek ;  the  masses  covering  the 
sandstone  having  suffered  considerable  alteration.  The  limestone  imme- 
diately above  is  semi-oolitic ;  tiie  upper  part  of  the  mass  bdng  buff 
colored,  and  abounding  in  Pentremiies,  Phyrifomiis^  and  Retepora 
Archemides.  At  the  crossing  of  the  Beech  fork  of  Clover  creek  the 
great  sandstone  is  beneath  the  drainage,  and  is  not  cut  by  that  creek 
where  we  crossed  it.  The  section  at  Beech  fork  is  identical  with  the 
following,  taken  at  Clover  creek,  except  the  lime  and  sandstone  masses 
at  the  base : 

No.  3.     Section  of  the  millstone  grit  bed  at  the  crossing  of  Clover 

creek. 


Covered  space __ 

Buff  Peotremital  limestone 

Oolitic  limeetone,  (fossils  rare) 

Sandstone,  single  ledge 

Heavy  bedded  sandstones,  oblique  lines  of  deposition 

Talus 

Dsirk  gray  concretionary  limestone 

Bottom  not  seen.     Bed  of  creek. 


Feet. 

Inches. 

41 

12 

12 

14 

45 

20  1 

14 

158 
117 
105 
93 
79 
34 
14 
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The  creek,  where  the  line  crosses  it^  e^dently  lies  in  a  synclinal  fold, 
with  a  rapid  dip  toward  the  northwest 

Between  Clover  and  Sugar  Camp  or  Doverty's  creek  the  line  lies 
upon  an  elevated  plateau,  with  no  large  streams  crossing  it.  The  upper 
part  of  section  No.  3  is  cut  at  Mr.  Weatherford's,  on  the  Hardinsburg 
and  Hartford  road^  a  short  distance  south  of  Hardinsburg. 

At  Sugar  Camp  creek  the  following  section  is  visible : 

No.  4.     Section  at  Sugar  Camp  creek. 


ThicknesB. 

Elevf 

Feet 

Inches 

Feet. 

25 

150 

34 

125 

32 

101 

5 

4 

69 

5 

4 

64 

5 

6 

58 

5 

4 

53 

5 

3 

47 

5 

4 

42 

6 

37 

10 

31 

5 

4 

21 

16 

J6 

Inohee. 


5 
5 
5 
5 
1 
9 
3 
11 

8 
4 
4 

4 


GoTered  space  over  limestone — generally  flat  knolls 

Limestone,  Pentremites,  &c. • — . . 

Ck>yered  space,  wasted  sandy  shales . . 

Buff  limestone  beds  ...^ 

Oolitic  limestone,  fossiliferous , 

Oolitic  limestone,  few  broken  fossils 

Whitish  beds,  limestone  Pentremites  abundant . 

Hard  bluish  limestone 

Six  plates  of  limestone,  the  lower  three  full  of  segregations  of 

chert -— 

Limestone  with  regular  beds  of  chert — fossils  rare 

Covered  space,  waste  of  limestone ... . 

Fine  grained  yellow  sandstone ^ .... 

Bed  of  sandstone . . . ...... 

Bed  of  creek,  top  of  Tar  Spring  sandstone. 


After  leaving  Glover  and  Sagar  Camp  creeks  the  line  lies  on  the 
south  side  of  the  ^viding  ridge,  between  the  waters  of  the  streams 
emptying  into  the  Ohio  river  and  those  emptying  into  B.ongh  creek. 
The  head  of  some  of  the  streams  emptying  into  Rough  creek  are  cut 
on  the  85th  and  86th  miles.  Near  the  86th  mile  post  the  drainage 
cuts  through  the  Tar  Spring  sandstone,  the  bed  of  limestone  beneath 
it,  and  into  the  lowest  and  last  sandstone  of  the  millstone  grit 

The  following  section,  taken  near  the  86th  mile  post,  corresponds 
very  nearly  wiUi  a  section  obtained  one  mile  west  and  two  miles  south, 
at  Mr.  Compton's^  on  Lost  run.  Immediately  west  of  the  place  of 
this  section  the  sandstone  of  the  Tar  Spring  rises  in  a  bold  precipice, 
where  this  rock  is  seen  forming  a  bluff  for  the  last  time  along  the  line: 
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4.    Sedion  on  Hu  farm  of  the  Widow  WMtewortk 


Rounded  outlier  of  flie  Tv  S|iriiig  wnditope,  ibowUig  96  to  4D 

feettandstODeatthebeee...- • • 

Alominoiis  and  micaceona  landy  ahale • . 

Haid  c^fitalline  Umeatoae*  thin  beds ^. . 

Hard  cryatalline  llmeatone,  containing  great  nnmben  of  Bolero- 


phon 


Thickneaa. 


Feel. 


Earthy  limestone,  dingy-bnff  color,  containing  few  or  no  foarils.. 
Llme^onei  abounding  in  Pentremites  and  (Mnoidea,  with  a  few 

Terebratul» - — — 

Limestone,  whitish  colored,  fossils  rare 

Ck>Yered  qiace,  showing  occasionally  beds  of  blue  aluminous  shales 

Corered space .... ....  .... 

Thin  bedded  sandstone . ..... ....—... .... 

Bed  of  bnmch,  on  sandstone. 


50 

10 

5 

9 

14 

4 
10 
19 
16 
96 


Inches. 


8 


6 
6 


Eleration. 


Feel. 


161 

101 

90 

85 


64 
54 

49 


IhciMk 


4 
4 
8 

8 

M 

8 
8 
6 


Eastwardly  fitmi  tbe  place  of  this  section,  the  sandstone  at  the  base 
of  the  millstone  grit  to  the  valley  of  Sinking  are  freq^aently  cot  throngh, 
and  the  upper  beds  of  tbe  great  mass  of  the  sab-oarbomfooos  fimestone 
exposed.  The  base  of  the  foregdng  section^  (Na  4,)  was  obtained  on 
Uie  87th  mile^  as  follows : 


Na  5.    S^Hon  near  the  farm  of  Mr.  Per 

m 

in\ 

TUoknesB. 

Eleratioa. 

• 

Feet. 

Inches. 

Feet. 

99 

74 

64 

Inches. 

Sandstone,  equivalent  to  sandstone  at  26  feet  of  section  4 

Sandy  and  aluminous  shale.............. --...-...—-.. 

95 

10 

64 

. 

Limestone,  descending  into  the  cavernous  member  of  the  sub-car- 
boniferous limestone......................... ..... 

Half  a  mile  east  of  Mr.  Perin's,  on  the  &rm  of  Mr.  Ohandoin,  the 
limestone  at  68  feet^  section  4,  is  the  sar&ce  rock.  Near  the  lin^  the 
sandstone  at  99  feet,  section  5^  appears  impregnated  with  desiccated  coal 
tar,  and  persons  have  made  an  effort  to  trace  the  tar  to  the  coal  bed 
fix)m  which  it  is  supposed  it  flowed.  There  is  locally  a  thin  bituminous 
shale  at  the  base  of  the  sandstone,  fix)m  4  to  6  inches  thick.  The  sec- 
tion at  Mr.  Dent^s,  two  miles  east  of  Mr.  Ghandoin^s,  and  one  and  a 
half  miles  north,  is  the  counterpart  of  that  at  the  latter  locality. 

It  would  be  proper  to  state  that,  at  ihd  locality  of  section  No.  5,  part 
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of  the  wasted  mass  of  the  Tar  Springs  sandstone  is  in  sight^  forming  an 
oatlier  of  that  mass,  reduoed  to  a  few  acres  in  extent. 

No.  6.     Section  at  Mr.  DenPsj  west  side  of  Sinking  creek. 


Tar  Springs  sandstone 

limestone 

Shale  and  claj  bed . 

Sandstone 

JUmestone 

Sandstone 

Snb-oarboniferous  limestone,  ( 7) 
Drainage,  dry  ravine. 


Thickmess. 

Eleva 

Feet. 

Inches. 

Feet. 

14 

6 

97 

34 

82 

8 

•  V  ••  •  A* 

48 

3 

48 

1 

45 

4 

44 

41 

4a 

Inehes. 


3 

8 
8 


Sandstone  No.  3,  or  the  Tar  sandstone  of  Breckinridge  county,  forms 
the  surface  rock  at  Mr.  Gbandoin^s,  on  the  88th  mile.  On  the  89th  mile 
the  drains  emptying  into  sinkholes,  and  those  emptying  into  Sinking 
creek,  cut  through  the  beds  lying  above  the  cavernous  member  of  tiie 
sub-^rboniferous  limestone,  and  down  to  that  member.  The  dividing 
ridge  between  the  waters  of  Sinking  and  Rough  creeks  are  capped  by 
the  lowest  sandstone,  limestone  No.  1,  and,  on  the  higher  parts  of  the 
ridge,  by  the  waste  of  sandstone  No.  2,  or  the  sandstone  iS>rming  the 
great  bed  at  the  Tar  Springs. 

The  dip  observed  at  various  points  in  the  vicinity  of  the  head  of 
linking  creek  indicates  a  dome-like  upheaval,  somewhat  prolonged  in 
the  direction  of  Big  Spring ;  the  apparent  longer  axis  of  this  upheaval 
fiom  east  to  west  being  about  eight  miles — ^that  from  north  to  south 
about  two  miles.  The  territory  included  within  this  limit  being  entirely 
surrounded  by  a  band  of  the  sandstone  beds  Nos.  1  and  2,  with  the 
included  bed  of  limestone  No.  1.  Toward  tiie  north,  in  the  direction  of 
the  mouth  of  Sinking  creek,  the  dip  brings  sandstone  No.  1  down  to 
the  level  of  the  drsdnage.  Still  fiirther  north  the  beds  of  sandstone  Nos. 
1  and  2  are  raised  agdn,  and  at  the  Ohio  occupy  a  position  from  100  to 
150  feet  above  the  river. 

The  sinks  and  basins  at  the  head  of  Sinking  creek  exhibit,  in  a 
striking  manner,  the  eroding  effect  of  rains  and  frost — some  of 
the  sinks,  which  are  from  forty  to  one  hundred  and  ninety  feet  deep, 
covering  an  area  of  from  five  acres  to  two  thousand.    The  rim  of  sand- 
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stone  sarromtcBiig  these  depressions  is,  generally,  nearly  level;  the  ont- 
oropping  rocks  wkfain  are  also  nearly  horizonteL  Near  the  center  tiiere 
is  an  opening  <^  from  three  to  fifteen  feet  in  diameter ;  into  this  open- 
ing the  water  which  has  fidlen  within  the  margin  of  the  baan  has  been 
drained  since  the  day  when  the  rocks  exposed  within  were  raised  above 
the  drainage  of  the  country,  and  tha%  by  the  slow  process  of  washing 
and  weatherings  the  rocks,  which  once  filled  these  cavitieB^  have  been 
worn  and  carried  down  into  the  sobtensnean  drainage  of  the  coantry. 
All  this  has  evidently  come  to  pass  in  the  most  quiet  and  regular  man- 
ner. The  size  of  the  cratral  opening  is  too  small  to  admit  extraordi- 
nary floods;  nor  is  it  possible^  with  the  level  margin  around,  to  suppose 
that  these  cavities  were  worn  by  eddies  in  a  current  HaaA  swept  the  whole 
cavernous  member  of  the  sub-carbomferous  limestone  of  western  Ken- 
tucky; but  the  opinion  is  probable  that  the  upheaving  force  which 
raised  these  beds  to  thdr  present  level,  at  the  same  time  ruptured  and 
cracked  the  beds  in  certain  lines;  that  afterwards  the  rains  were  swal- 
lowed into  openings  on  these  firactures,  producing  by  damdation,  the 
badns  of  the  sinkhole  country,  and  fiirther  enlarging  the  origbal  Abo- 
tnres  by  flowing  through  them,  and  thus  forming  a  vast  system  of 
caverns^  which  surrounds  the  western  coal  field.  The  Mammoth  Cave 
ifl^  at  present^  the  best  known,  and,  therefore^  the  most  remarkabla 

The  following  section,  taken  three  fourths  of  a  mile  north  of  Mr. 
Felix  Styles',  (94tb  mile,)  will  carry  the  sections  into  the  sub-carbon- 
iferous limestone,  and  connect  that  member  with  the  sandstone  and 
limestone  beds  above  it : 
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No.  7. 


Thickness. 


Eleyation. 


Feet.   Inches.'  F^et  Inches 


CoTtred  space,  wasted  sandstone . . 

Fine  gnuned  sandstone . . 

Fine  grained  sandstone,  containing  round  segregations  of  pyritif 

erous  sandstone 

Coarse  sandstone,  containing  balls  of  sandstone 

Heary  sandstone,  ripple  marked,  with  oblique  marks  of  deposition 

Thin  bedded  sandstone 

Ck>Tered  space,  shales,  (7; 

Oolitic  limestones 

Bluish^earthj  limestone,  with  silicious  segregations 

E^arthy  and  oolitic  limestone,  with  remains  of  Crinoidea  near  top. 

Ledge  of  compact  limestone 

Ledge  of  whitish  limestone,  earthy  near  the  top 

Chert  bed 

White  limestone,  containing  Crinoidea,  Diehocrinut  beda,.^ 

White  limestone,  with  Crinoidea 

White  and  blue  beds  limestone,  alternating 4..^ 

Blue  beds  of  limestone 

Buff  silicious  limestone 

Hard  blue-gray  limestone,  with  Productus 

Hard  gray  limestone,  with  Crinoidea \ 

Hard  gray  limestone,  with  Pentremites 

Flat  at  Sinking  fork  of  Sinking  creek. 


About  ten  feet  below  the  base  of  the  sandstone,  the  bedding  places  of 
the  limestone  are  completely  covered  with  the  remains  of  Pentremites 
floralis^  P.  pyriformis,  and  P.  globosus. 

The  rooks  are  quite  hard,  and  the  fossils  crystallized  carbonate  of 
lime ;  they  are  not  disint^ated,  but  weather  as  fitst  as  the  rock  in  which 
they  are  imbedded.  About  fifty  feet  from  the  base  of  the  sandstone 
the  red  earth  first  appears.  This  is  the  usual  color  of  the  subsoils  of 
the  sub-carboniferous  rocks  below  the  sandstone.  The  action  of  the  rains 
on  masses  of  this  rock  is  remarkable.  Bocks  which  are  detached,  and 
stand  isdated  and  unprotected,  are  weathered  into  deep  fluted  furrows 
by  the  falling  rains,  while  the  extreme  upper  parts  of  the  ridges  between 
the  fiirrows  are  kept  quite  sharp.  The  same  beds  have  since  been  seen 
in  the  Mammoth  Cave,  which  are  readily  recognized  by  the  same  flute- 
like grooves  produced  by  water  trickling  over  their  exposed  feces.  This 
is  the  more  remarkable  when  the  texture  of  the  rock  is  considered.  It 
is  quite  fine  grained,  and  compact 

The  base  line,  after  it  crosses  Sinking  creek,  soon  ascends  a  platform 
of  sandstone,  lying  quite  level,  and  seldom  penetrated  by  the  water. 
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Here  we  haye  sor&oe  drainage  on  the  north  into  the  onks  and  inking 
fork  of  Sinking  creek,  and  on  the  south  ade  into  the  sinks  and  Boo^ 
creek. 

This  table  land  extends  to  the  head  of  May's  creek,  a  tribatary  of 
Bough  creek.  Further  eastward,  the  sandstones  between  the  oon^om- 
erate  and  the  cavernous  member  of  the  sub-carboniferous  limestone  are 
only  seen  in  kolated  patches  on  the  knobs^  which  stand  here  and  there 
detached  from  the  main  mass  of  sandstone^  which  caps  tiieir  summiti^ 
and,  from  its  reostmg  character,  maintains  these  knolls  in  their  present 
form. 

From  May's  creek  to  the  head  of  Otter  creek,  the  rocks  are  nearly 
level,  with  a  slight  dip  to  the  west  and  southwest  From  the  one  hun- 
dredth mile  to  the  crossing  of  Otter  cre^  the  sinks  are  less  numerous^ 
the  valley  of  Otter  cutting  below  tiie  cavernous  member,  the  hilk  on  the 
east  and  west  sides  being  capped  with  it  The  drains  usually  lie  on  the 
sur&ce,  with  occadonal  large  springs  breaking  into  the  valleya  Ashort 
distance  from  the  eastern  edge  of  the  sandstone  the  diert  waste  from 
the  sub-carboniferous  rocks  covers  the  sur&ce^  and  is  more  or  less  abun- 
dant from  the  100th  to  the  115th  mile;  for  this  distance  the  chert  is 
quite  fosa^rous^  and  usually  cellular. 

No  satis&ctory  section  of  the  whole  mass  of  the  cavernous  member 
could  be  obtained  along  the  line ;  it  is  estimated  at  about  four  hundred 
feet  The  rocks  at  the  base  of  it  are  earthy,  and  frequently  contain 
beds  of  marly  clay.  The  upper  part  being  generally  bard  and  brittle, 
containing  two  distinct  beds  of  oolitic  limestone. 

On  the  115th  mile  the  line  enters  the  breaks  of  Muldrough's  hill, 
passing  over  the  crystalline  limestone  beneath  the  clay  beds^  and  cuts 
the  head  of  Otter  creek. 

The  line  crosses  the  Louisville  and  Nashville  railroad  on  the  116th 
mile,  and  enters  the  valley  of  Clear  creek,  descending  the  beds  of  the 
knob  member  of  the  sub-carboniferous  rocks,  which  are  here  represented 
by  alternating  beds  of  limestone,  chert^  and  silicious  mudstone.  Toward 
the  base  of  the  mud  beds  are  a  few  layers  of  fine  grained  sandstone. 
These  last  beds  are  the  equivalent  of  the  Waverly  sandstone  of  Ohio, 
and  correspond  to  the  geological  horizon  of  the  section  taken  at  the 
mouth  of  the  Scioto  river,  and  reported  on  page  371,  Vol.  2,  Kentucky 
Reports.    Some  of  the  beds  of  limestones  at  the  top  of  the  mudstones 
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and  muddy  shale,  on  Clear  creek,  abound  in  Crinoidea,  usually  silicified 
and  distorted ;  some  of  these  remains  are  probably  new,  both  in  genera 
and  species. 

The  valley  of  Clear  creek,  but  especially  the  cut  made  by  the  Louis- 
ville and  Nashville  railroad  company,  afford  fine  sections.  The  line  of 
the  road  ascending  the  hill,  the  entire  section  of  the  hill  may  be  obtained. 
Here,  as  has  been  frequently  observed  elsewhere,  the  rocks  are  inter- 
rupted by  numerous  waves,  and  the  dip  falls  off  with  the  line  of  the 
creek,  which  would  reduce  the  thickness  of  the  rocks  to  1^  than  the 
height  of  the  hill.  No  good  section  of  the  base  of  the  knob  member 
was  obtained  on  the  west  side  of  Rolling  fork  of  Salt  river,  which  the 
line  crosses  near  the  mouth  of  Beech  fork,  on  the  120  th  mile. 

The  black  slate,  usually  considered  of  the  Devonian  period,  is  first 
seen  on  the  base  line  at  the  crossing  of  Rolling  fork 

The  level  land  on  Beech  fork  to  the  126th  mile  lies  on  the  black 
slate.  At  this  point  the  drains  and  branches  begin  to  cut  through  the 
slate,  and  expose,  occasionally,  the  beds  beneath  it  The  shales  and 
sandy  mudstones  at  the  base  of  the  sub-carboniferous  beds  form  the 
hills  and  ridges.  Outliers  of  the  black  slate  are  seen  occasionally  up  to 
the  134th  mile,  beyond  which  it  is  no  longer  seen. 

The  dip  to  the  west,  from  the  134th  mile  westward  to  Rolling  fork,  is 
quite  gentle  and  regular. 

No.  8.  The  following  section^  taken  at  Mr.  Jonathan  Newman^ Sj  on 
Long  run,  will  serve  as  a  keg  to  the  arrangement  of  the  rockg  masses 
of  the  hills : 


1 

Thickness. 

Eleyation. 

Feet. 

Inches. 

Feet. 

Inches. 

Top- of  remains  of  sandy  mudstone. 

Waste  of  knobstone - 

47 
19 

3 

6 

146 
98 
79 
79 
65 
38 

5 

Aluminous  sliale . — 

5 

Hard  fine  grained  sandstone 

5 

Waste  of  black  slate 

14 
27 
22 

2 

Black  slate,  stained  with  oxide  of  iron . 

2 

Black  slate 

6 

Yellowish  and  flesh  colored  limestone,  upper  surface  water  worn, 
containing  remains  of  encrinites,  corals,  &c.* 

Limestone,  buff  colored,  cont^iining  Cariocrinua  ornatua,  Pentama- 
rus  oblon(/u8,  &c.,  equivalent  of  the  Niagara  group .. 

11 

11 

Bed  of  Long  run. 

«  Tbis  bed  of  b^  feet,  uader  the  blaek  tUte,  and  abo?e  the  Silarian  bedi»  oontaiBiBg  inper- 
65 
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The  hills  giadoally  increase  in  height  as  the  line  passes  np  the  river. 

The  black  slate  has  decreased  in  thickness  from  tiie  Oluo  river.  On 
Long  run  it  is  found  only  63  feet  thick,  while  at  the  Ohio  it  is  upwards 
of  a  hundred  feet 

The  limestone  at  16  feet,  6,  is  frequently  wanting  on  the  Une :  the 
slate  there  resting  on  the  Silurian  beds. 

The  Devonian  limestones,  which  are  estimated  at  from  20  to  30  feet 
at  the  fells  of  the  Ohio,  have  entirely  disappeared,  having  thinned  out 
toward  the  south,  or  been  removed  by  denudation  before  the  depoation 
of  the  black  slate. 

The  beds  being  thus  contracted,  hills  of  inconsiderable  height  are 
found  containing  all  the  remains  of  the  black  slate^  the  Devonian  lime- 
stone (?),  and  a  part  of  the  ^urian  rocks ;  the  whole  capped  by  the 
mudstones  of  the  lower  part  of  the  beds  of  the  knobstone. 

The  general  direction  of  Beech  fork  is  from  east  to  west  from  the 
121st  to  the  141st  mile,  near  Fredericksburg,  when  the  direction  is 
from  north  to  south.  The  base  line  crosses  this  river  twice  on  the  121st 
mile;  the  131st  mile  post  fells  in  it  It  is  crossed  again  at  the  134th 
mile  and  the  136tti  mDe;  both  posts  felling  in  the  river.  It  is  again 
crossed  twice  on  the  139th  mile;  and  the  last  and  eighth  time  at  the 
mouth  of  Cartright  creek.  At  this  point  the  line  enters  Washington 
oouniy.  The  shaly  shell  beds  of  the  Silurian  date  are  cut  throu^  and 
the  upper  beds  of  the  silicious  mudstone  are  first  seen  on  the  slopes  of 
the  hill  west  of  the  last  crossing. 

The  following  sections,  taken  at  different  points  from  the  crossing  of 
Rolling  fork  of  Salt  river  to  the  last  crossing  of  Beech  fork,  will  show 
the  arrangement  of  some  of  the  beds,  and  the  modifications  and  changes 
exhibited  in  short  distances : 

No.  9.     Section  on  126th  mile. 


CoTered  space,  waste  of  knobstone. 

Knobstone  in  ledges 

Knob  shales,  (silicious  mudstone) .. 
Top  of  black  slate. 


Thieknese. 


Feet. 


20 
40 
30 


Indies. 


EleTatioQ. 


Feet. 


90 
70 
30 


Indies. 


feoti  J  preserved  Crinoidea,  which  appear  to  be  allied  to  sub-carboniferous  forms.  Should  future 
researches  determine  these  fossils  to  be  analogous  to  th«  sub-carboDiferoiis»  and  not  to  <h9 
I>evoDian  typss.  it  would  be  DectoBiai7  to  Mpkm%  tlii  bltek  fllAi«  ft^  Hie  Divtmitai  nli  |lHM 
It  M  te  bast  Of  the  lab-arbinilfltfoQi  hM. 
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The  30  feet  shale  bed  is  much  thicker  fiirther  west;  and  the  ledges 
of  knobstone  are  seen  here  for  the  first  time  on  this  line.  These  rocks 
appear  to  be  solid,  and  of  good  quality ;  they  may  be  wrought^  and 
would,  probably,  produce  a  building  material  equal  to  the  Waverly  sand- 
stone. 

No.  10.     Section  on  \21th  mile. 


Bftse  of  black  slate!! 

Tellow  Crinoidal  limestone 

8oft  earthj  limestone 

Rough  weathering  buff  limestone 

Thin  bedded  limestone 

Soft  earthy  limestone*  whitish 

Harder  bcKls  limestone... 

Marly  (?)  clay  shale 

Clay,  white - --. 

Bed  of  branch. 


Thickness. 

EleTi 

1 

Feet. 

laches. 

Feet. 
80 

3 

5 

77 

15 

72 

14 

57 

10 

43 

15 

33 

10 

18 

8 

8 

Inches. 


The  soils  produced  by  the  disintegration  of  these  beds  is  of  excellent 
quality.  From  20  to  40  feet  of  the  upper  part  produces  cedar,  on 
southern  aspects ;  below  the  cedar  line,  buckeye,  beech,  and  hickory ; 
on  the  lower  part,  about  40  feet,  is  mixed  poplar,  ash,  sugar-tree,  and 
beech,  with  occasionally  walnut. 

No.  10.     Section  on  l^ist  mile. 


Top  of  hill 

Covered  space»  black  slate . 

Yellowish  limestone — 

Thin  beds  limestone,  alternating  with  thin  beds  of  marlite,  with 

plates  of  soft  limestone ...... —  ............ — .... 

Limestone,  solid  bed . -~- 

Marlite,  with  occasional  plates  of  limestone ... 

Limestone,  solid  bed . . ^ .-. 

Marlite,  with  plates  of  limestone 

Bench  and  covered  space . .... « 

Limestone,  solid  bed 

Marlite,  with  bods  of  limestone  8  to  10  inches  thick 

Bed  of  Beech  fork. 


Thickness.    I    Eleratlon. 


Feet. 


54 
14 

15 
18 
26 
14 
20 
15 
10 
24 


Inches.  Feel. 


21 


156 

142 

127 
109 
83 
69 
49 
34 
24 


Inches. 


The  131st  mile  post  Ms  in  Beech  fork;  also  the  134th.    Between 
the  two  crossings  of  the  river  the  land  is  spread  out  into  a  table^  with 
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occasional  rocky  drains.  The  land  is  of  excellent  quality,  prodaced  by 
the  disintegration  of  the  shale  beds  at  the  base  of  the  knobs,  the  blaok 
date  with  the  beds  near  the  upper  part  of  Hie  Silurian  limestone.  Ite 
color  is  dark  reddish  brown. 

Section  at  the  crossing  of  Beech  forky  east  of  St.  Thomas^ 

Cotteffe,  NeUon  county. 


No.  11, 


Black  alate,  capoing  liTer  hilb  od  northeast  side  of  rlTsr. 

Top  of  Bscond  cliff . 

Top  of  fint  cliff;  composed  of  two  members 

Foot  of  cliff;  covered  space 

Foot  of  steep  bank,  covered  space . ... 

Water,  Beech  fork. 


Thickness. 


Elevation. 


Feet. 


18 
49 
3S 
75 
43 


Inches. 


6 

10 

4 


Feet  Inches. 


91 

8 

93 

8 

141 

8 

119 

9 

143 

4 

Between  the  134th  and  135th  mile  posts  beds  of  limestone  are  seen, 
eqiuvalent  to  the  Crinoidal  beds  of  Guthrie's  quarry  on  Beargrass  creek, 
JdBferson  county,  Kentucky.  In  the  wasti^  materials  upon  the  sur&ce 
the  fossils  of  the  sub-carboniferous  beds — seen  in  Muldrough^s  tnll,  300 
fiset  above  the  black  slate-— were  in  great  abundanca  The  fosttls  were 
oheriy,  and  almost  indestructible  by  the  weatber.  Considerable  beds  of 
sub-CArbomferous  chert  was  also  found.  This  place  is  notable  as  the 
most  eastward  limit  of  the  remains  of  sub-carboniferous  beds ;  and  also 
for  the  appearance  of  the  beds  associated  with  the  hydraulic  limestone 
of  the  falls  of  the  Ohio.  The  Catenipora  and  coral  beds,  equivalent  to 
those  at  the  Ms  of  Ohio,  are  absent,  and  the  Crinoidal  beds  rest  on 
Silurian  rocks,  containing  Pentamerus  and  Eucaliptocrinus. 

The  line  on  the  136th,  7th,  8th,  and  part  of  the  139th  miles,  lies  on 
the  north  side  of  the  river.  On  the  139th  mile  the  river  is  crossed 
twice. 

The  rocks  of  section  No.  10  are  cut  as  they  rise  more  rapidly  than 
the  river ;  the  cuts  are  becoming  gradually  deeper  into  the  beds. 


lOPOQEAPmCAL  REPOBT  OF  GEOLOGICAL  SUETET. 


517 


No.  12.  The  following  section  shows  the  modificaiion  of  the  beds  east- 
wardly.  The  section  does  not  reach  to  the  horizon  of  the  black  slate. 
The  distance  from  the  top  of  section  to  the  slate  is  only  a  few  feet  : 


Yellow  limestone,  5  feet  below  slate,  (7)  and  coTered  space 

Red  subsoil,  lower  part  yellow  marlite . — . 

Yellow  marlite,  a  few  beds  of  yellow  rock  on  top 

Covered  space,  covered  with  cedar 

Yellow  limestone,  covered  with  cedar  on  all  patches  of  soil 

Yellow  limestone 

Thin  bedded  limestone,  lower  limit  of  cedar 

Indurated  blue  silicious  mud 

Yellow  drab  marlite 

Top  of  beds,  containing  spherical  masses  of  Favosites.. 

Fossil  bed . — 

Thin  bedded  gray  limestone 

Bed  of  Mill  creek. 


Thickness. 

Elevation. 

j 
Feet. 

Inches. 

Feet. 

Inches. 

16 

3 

186 

8 

32 

6 

170 

5 

27 

5 

137 

9 

2T 

5 

110 

4 

28 

83 

4 

5 

55 

4 

10 

8 

50 

4 

5 

4 

39 

6 

16           2 

34 

2 

10    

18 

8 

m  ^^  mm  ^^ 

8 

Between  the  place  of  this  section  and  Bardstown  the  decomposed  lay- 
ers of  the  argillaceous  beds  have  been  wrought  into  common  earthenware, 
but  the  manufactory  has  been  discontinued.  The  reason  of  its  discon- 
tinuance I  did  not  learn.  The  clay  seems  of  good  quality ;  though  it 
may  be  wanting  in  silicious  earth. 

As  before  stated,  the  yellow  limestone  terminates  on  the  line  on  the 
140th  mile,  where  the  base  of  it  caps  the  hills.  The  dip  increases  and 
brings  up  about  100  feet  of  the  shell  limestone ;  in  the  139th  and  140th 
miles  are  also  a  few  feet  of  the  silicious  mudstone  of  the  Silurian  period, 
which  is  cut  by  the  turnpike  descending  the  hill  from  Bardstown,  near 
Fredericksburg. 

The  belt  of  the  soil  which  is  characterized  by  the  cliflF  beds  oi  the 
Upper  Silurian,  extends  along  the  line  from  the  124th  to  the  middle 
of  the  140th  mile.  16i  miles.  This  belt  is  probably  above  the  average 
width. 

The  belt  of  country  particularly  marked  by  the  shell  beds,  silicious 
mndstones,  and  marl  beds,  extends  from  the  middle  of  the  140th  mile 
to  the  middle  of  the  166th  mile,  or  26  miles.  As  these  beds  are 
variously  modified,  being  layers,  alternately,  of  sandy  mudstone,  indur- 
ated aluminous  shales,  thin  beds  of  diell  limestone,  or  hard,  resisting 
limestone.    The  outcropping  edges  of  these  beds  produce,  by 
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tion,  soils  di£^Dg  wid€ly  in  chemical  constitation,  winch  conseqaentiy 
cUffer  greatly  in  fisrtility :  the  character  of  the  fl<nl  always  correspond- 
ing in  chemical  elements  to  the  heds  from  which  it  is  derived. 

On  the  silico-calcaieoos  belt  some  of  the  beds  coming  to  the  scu&oe 
are  mostly  composed  of  fine  sand  and  silidous  mnd;  when  these  cap 
a  ridge,  and  no  calcareoos  bed  lies  above  them,  the  soil  is  qnite  poor,  and 
tiie  timber  invariably  oak.  The  same  rook  composing  these  oak  ridges^ 
when  properly  mixed  with  the  waste  of  the  calcareous  or  marl  beds^ 
produces  a  fertile  soil  easily  cultivated. 

The  first  characteristic  bed  of  the  dlico-calcareous  rocks  of  ttus  part 
of  the  base  Une  eictends  fit)m  the  west  ade  of  Beech  fi>rk,  firom  the  140th 
mile  to  Little  Beech  fork,  on  tiie  148th  mile.  This  bed  is  composed 
of  sandy  mud  shales  and  firiaUe,  irregularly  thin  bedded  limestone^ 
abounding  in  fosnl  shells.  The  most  abundant  of  which  are  OrtkiSj 
and  Spirifers,  some  of  tiie  beds  being  almost  entirely  made  up  of  the 
latter  genua  These  beds  are  sometimes  sufSciently  solid  to  project 
in  cliffi^  but  usually  they  are  soft;  and  the  country  underlaid  by  these 
beds  IB  in  rounded  hills  and  terraces ;  the  soil  almost  invariably  of  a 
black  or  dark  brown  color.  The  last  beds  outcrop  along  the  valley 
of  Cartright's  creek,  and  extrad  to  the  147th  nula  The  beds  coming 
to  the  sur&ce  here  are  more  largdy  interstratified  with  beds  of  marUta 
The  hills  are  more  rounded,  and  the  soil  is  not  so  dark,  partaking  more 
of  the  yellow  and  whitish  color. 

The  bold  springs  which  mark  the  more  open  upper  part  of  these  beds 
in  the  valley  of  Cartright's  creek,  have  no  equivalent  at  the  base  of 
this  sub-division  of  the  Silurian  rocks,  where,  the  beds  being  quite  close 
textured,  the  springs  are  generally  feeble. 

No  good  section  was  obtained  of  the  beds  coming  to  the  sur&ce,  firom 
Beech  fork  to  Little  Beech — no  doubt  on  account  of  the  softness  and 
easily  disintegrating  character  of  the  beds ;  there  bdng  in  this  region 
some  200  feet,  banning  with  the  upper  silicious  mudstones  at  the  top 
and  ending  with  the  lower  sandy  mudstones  and  sandstones,  the  edges 
of  which  are  mostly  concealed  by  debris. 

The  line  of  Doe  creek  shows  a  rapid  dip  fix>m  one  to  three  d^rees. 
From  the  144th  to  the  146th  mile  the  rocks  dip  nearly  due  west  This 
great  dip  brings  up,  on  the  east  side  of  LitUe  Beech  fork,  beds 
alternately  sandy  and  calcareous^  interstratified  with  marlite.    These 
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beds  are  distingaished  by  a  rolling  country ;  the  bills  high ;  drainage 
cats  deep ;  and  especially  marked  on  the  line  by  a  growth  of  large 
poplar  timber.  These  strata  cover  a  belt  of  territory  10  miles  wide, 
from  Little  Beech  to  the  head  of  Glen's  creek,  from  148th  to  158th 
mila  These  beds  are  estimated  at  250  feet  of  limestone  and  marl  in 
the  upper  part,  with  490  feet  of  sandy  and  muddy  members  at  the 
base :  making  the  whole  mass  740  feet  in  thickness. 

The  western  margin  of  this  zone  is  somewhat  modified  by  the  waste 
of  the  beds  spoken  of  as  forming  the  west  side  of  Little  Beech  fork. 

The  beds  become  more  silicious  on  the  east  slopes. 

At  the  head  of  Glen's  creek  is  an  oak  ridge,  covered  in  some  parts  by 
thin,  fine-grained  sandstones,  which  have  resisted  atmospheric  action ; 
while  the  softer,  and  more  easily  wasted  beds,  have  crumbled  and  been 
carried  away. 

Eastward  of  the  divide  between  Glen's  creek  and  the  waters  of  Chap- 
lin fork  190  feet  of  beds  are  exposed,  immediately  under  the  sandstones 
of  tlie  divide  before  alluded  to. 

The  zone  covered  by  the  outcropping  edges  of  these  and  similar 
inferior  beds  crop  out  east  of  Chaplin,  producing  a  country  of  similar 
soil  and  timber,  extending  from  the  first  quarter  of  the  159th  to  the 
164th  mile,  the  sur&ce  gradually  becoming  more  level  toward  the  east* 
These  last  beds  are  composed  of  marlites,  and  soft  shales,  and  fossilifer- 
ous  limestone.  The  land  is  of  superior  quality ;  the  hills  rounded  and 
i^rt.  This  zone  is  particularly  distinguished  by  the  red  oak  timber, 
mixed  with  beech,  poplar,  sugar-tree,  hackleberry,  &c. — ^red  oak  being 
the  most  abundant  These  beds  extend  from  Chaplin  to  the  dividing 
ridge  west  of  Salt  river,  including  the  sandy  beds  at  the  base  of  this 
division;  and  are  estimated  to  be  310  feet  in  thickness,  from  10  to  15 
feet  at  the  base ;  being  alternations  of  sandstone  and  marl  in  thin  beds. 
The  sandstone  at  the  base  is  distinguished  by  producing,  on  ridges,  white 
oak  land.  The  white  oak  ridges  of  Mercer  county  are  all  derived  from 
the  wasted  materials  of  this  bed. 

The  Umestone  beds  seen  at  the  crossing  of  Salt  river  are  cut  in  a  few 
places  by  the  branches  west  of  the  dividing  ridga  The  dip  is  so  slight 
that  it  is  only  apparent  by  levels  taken  two  or  three  miles  apart.  These 
comparatively  horizontal  rocks  extend  from  165th  to  175th  mile.  The 
slight  westward  dip  brings,  however,  met  of  Harrodsburg,  about  240 
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feefcof  fimertime  to  ffae  nrfiMX^  fiom  beoeMfa  tlie  ouidsi^^  tteodk 
lidges.  ft  is  the  middle  and  Umer  pirt  of  Uns  240  feet  <^  toA  wUch 
piodooeB  the  fiusous  blue  giue  eofls  <^  centnl  Kentodgr.  The  maans 
(^  these  beds  ue  ngaaUy  thin ;  the  bedding  eorfeoe  geneoDy  nnevoL 
The  body  cf  the  beds  being  fiDed  with  the  lonaine  <^  fiMsil  conk  nnd 
riiellSb  The  action  of  the  air,  froet^  and  iiater  npon  these  ro^  is  qmtai 
lapid,  especiaUy  in  immediata  contact  with  the  soil,  and  where  it  is  not 
exposed  to  the  direct  rays  of  the  snn.  The  rapid  decomposition  of 
fliese  beds  have  supplied  the  waste  occasioned  by  unscientific  fanning  in 
the  eariy  settlement  of  the  coontry.  Some  places  have,  however,  been 
entirdy  dennded  of  soil,  making  nnsi^tly  ^ts  in  this  traly  beaoiifiil 
district  The  soil  may  be  restored  to  sndi  ^ts^if  lying  on  a  gentle 
slopes  in  a  few  years^  by  covering  the  bare  rocks  frith  waste  stntw,  tiie 
halm  of  hemp,  in  fect^  anything  to  prevent  washing,  and  wfaidi  will,  at 
tlie  same  time^  cover  the  rocks.  A  tUn  soil  formed  of  the  wasted  mass 
of  the  rock,  united  with  the  covering  material,  will  ^ve  sustenance  to 
Uue  grass,  whidi  soon  covars  and  accelerates  the  decomposition  of  the 
rock  on  which  it  grows  and  to  which  its  roots  ding. 

Near  the  base  of  this  mass  of  240  feet  are  intercalated  several  beds 
of  chert^  sddom  regular  in  thickness^  and  finequently  interrupted.  Im* 
mediatdy  bdow  the  diert  beds  are  to  be  found  caverns  and  underground 
drains— the  lines  of  those  drains  being  marked  upon  the  sur&ce  by 
sinks  or  depressions. 

Whenever  the  drainage  of  this  country  cuts  below  this  bed,  and  the 
dip  is  favorable,  these  underground  drains  pour  forth  the  water  which 
had  entered  at  some  higher  pointy  in  many  cases  several  miles  distant. 
The  beds  are  frequently  interrupted  by  cracks  and  water  courses.  I 
have  proposed  to  distinguish  them  as  the  cavernous  member  of  the 
Lower  Silurian  rocks  of  Kentucky.  It  is  probable  that  these  are  the 
water-bearing  beds  reached  by  boring  the  Artesian  well  at  Louisville — 
the  watera  of  which  are  already  so  celebrated. 

It  had  been  predicted,  before  any  considerable  progress  had  been 
made,  that  the  boring  would  reach  upwards  of  two  thousand  feet  before 
water  would  bo  obtained,  the  if  beds  outcropping  to  the  east  and  south 
held  the  same  thickness  at  Louisville  which  they  had  at  these  outcrop- 
ping edges.  This  well  of  Messrs.  DuPont  is  probably  the  deepest 
boring  ever  made  in  rocks  of  the  Silurian  period.    It  certainly  is  the 
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deepest  in  these  beds  made  in  the  western  States.  The  register  of  the 
matemls  was  carefully  kept,  as  also  the  coarser  parts  of  the  borings 
puniped  up  at  different  depths.  The  analogy  between  this  record  and 
that  of  the  sui-fiice  section  kept  on  the  base  line,  is  sufficiently  close, 
both  as  to  thickness  and  the  material  brought  up,  to  enable  an  expert  to 
point  out  at  the  outcrop  of  the  different  beds  as  they  came  to  sur&ce — 
between  Louisville  and  Dick's  river. 

On  Cane  creek,  one  mile  west  of  Dick's  river,  the  rocks  are  much 
more  disturbed  than  at  any  point  observed  on  the  base  line  since  the 
margin  of  the  coal  measures  was  left  in  Hancock  county. 

The  rocks  near  the  top  of  the  Bird's-eye  limestone  are  ruptured  and 
tilted  toward  the  west  and  northwest — between  Cane  creek  and  Dick's 
river,  the  angle  of  dip  rising  frequently  as  high  as  15^  to  IS''.  The 
gorge  in  which  Dick's  river  flows  is  apparently  an  open  fracture,  since 
the  rocks  generally  dip  away  from  this  river  when  the  bends  in  the 
stream  are  sudden,  except  at  the  points  coming  forward  into  the  bends, 
which  are  long  and  narrow ;  in  such  cases  the  point  frequently  falls  or 
dips  toward  the  river ;  but,  even  then,  rocks  on  the  opposite  side  dip,  as 
usual,  away  from  the  stream. 

It  is  not  probable  that  the  gorges  in  which  Dick's  and  the  Kentucky 
rivers  flow  are  due  to  denudation ;  but  it  is  a  legitimate  inference,  from 
the  arrangement  of  the  rocks  forming  their  sides,  that  these  rivers  flow 
in  the  lines  of  original  fmctures  produced  by  the  upheaving  forces  ele- 
vating these  rocks  from  the  place  in  which  they  were  deposited  to  that 
which  they  now  occupy. 

Mr.  J.  E.  Thompson  states  that  the  171st  mile  post  of  the  base  line 
is  near  the  center  of  the  belt  of  blue  ash,  walnut,  and  sugar-tree  land, 
which  extends  towards  the  north  and  crosses  Kentucky  river  in  the 
neighborhood  of  Munday's  Landing,  having  an  average  width  of  two 
and  a  half  miles.  On  the  south  side  of  the  line  this  belt  extends  toward 
Danville,  gradually  spreading  or  extending  in  width,  at  Danville  it  being 
from  G  to  8  miles  wide.  The  whole  length  of  this  peculiar  soil  south  of 
Kentucky  river  being  about  20  miles.  The  same  belt  of  land  extends 
north  of  the  Kentucky  river  into  Nicholas,  Woodford,  Bourbon  counties, 
&c.,  expanding  in  width  north  of  the  Kentucky  river. 

This  peculiar  soil  being  produced  by  the  decomposition  of  the  lime- 
stones immediately  above  the  cavernous  member  of  the  Silurian  rocks^ 
66 
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and  the  deepest  seated  rock  of  the  upland  country  of  middle  Kentucky, 
its  margin  indicates  precisely  the  form  of  the  great  anticlinal  axis  which 
divides  the  State.  K  this  boundary  was  correctly  defined,  it  would  at 
once  give  the  key  to  the  dip  over  a  vast  extent  of  country,  and  deter- 
mine nearly  all  questions  in  relation  to  Arte^n  wdls.  This  is  becoming 
a  subject  of  considerable  importance,  in  an  economical  point  of  view,  in 
addition  to  its  scientific  interest 

The  Bird's-eye  limestone  forming  the  walls  of  Dick's  river  is  in  com- 
pact thick  ledges,  firom  2  to  6  feet  thick,  varying  little  in  character  for 
175  to  200  feet. 

The  deepest  cut  rocks  on  the  line  are  seen  at  the  crossing  of  this 
river. 

After  crossing  Dick's  river  the  line  lies  for  n^rly  six  miles  in  Gar- 
rard county  —  the  surface  rock  being  composed  of  the  beds  near  the 
top  of  the  Bird's-eye  limestone.  On  the  180th  mile  a  considerable 
uplift  is  crossed.  Where  it  was  examined,  the  rocks  on  either  side  dip 
firom  a  line  to  the  east  and  west.  Three  fourths  of  a  mile  to  the  east 
a  branch  runs  parallel  to  the  Lexington  and  Danville  turnpike.  On  this 
branch  is  seen  a  reversal  of  dip  for  a  considerable  distance  on  a  west 
and  nortibwest  coursa  Approaching  Kentucky  river  with  the  line  of 
the  branch  the  dip  is  seen  gradually  to  change,  and,  finally,  near  the 
river,  the  dip  is  to  the  southwest  and  away  from  the  line  of  the  river. 
The  greatest  angle  of  dip  observed  being  nearest  to  the  river ;  the  angle 
of  the  dip  varying  from  1"^  to  50^.  The  beds  being,  moreover,  fi^e- 
qiiently  fractured  and  slipped.  The  line  of  greatest  fracture,  or  main 
axis  of  disturbance,  lies  on  a  course  north  10°  E,  South  10°  west. 
The  mouth  of  the  branch  enters  Kentucky  river  opposite  Boon's  knob, 
which  is  an  isolated  mass  of  the  Bird's-eye  limestone,  210  feet  high, 
separated  by  the  fault  before  alluded  to,  which  crosses  the  Kentucky 
river  near  this  point.  The  character  of  this  disturbance  is  considerably 
changed  on  the  other  side  of  the  river ;  the  rocky  masses  on  the  west 
side  appear  lifted,  while  those  on  the  east  side  are  fallen  forward  and 
depressed.  The  axis  of  the  fault  on  the  north  side  of  the  river,  so  far 
as  examined,  coincides  with  the  line  of  Big  Hickman  creek. 

A  remarkable  disturbance  in  the  rocks  was  observed  on  our  return 
from  the  work  of  the  base  line,  a  few  miles  east  of  Winchester.  It  is 
not  improbable  that  the  &ult  at  Kentucky  river  may  be  extended  into 
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Clarke  county,  and  this  disturbance  and  that  in  Clarke  may  be  cotem- 
poraneous.  The  rocks  disturbed  in  Clarke  county  are  the  yellow 
magnesian  beds  of  the  Upper  Silurian  date  and  the  beds  of  black  slata 
These  disturbances,  if  connected,  would  determine  the  geological  period 
in  which  they  occurred,  and  would  doubless  throw  much  light  on  the 
ancient  coast  lines  of  the  different  geological  epochs  ruptured  by  the 
&ult  or  by  a  succession  of  disturbances.  At  all  events,  there  is  no 
doubt  that  the  fiiult,  and  the  lines  of  the  Kentucky  and  Dick's  riveri) 
which  lie  in  the  deep  gorges  of  the  Bird's-eye  limestone,  are  cotem-^ 
poraneous  and  produced  by  a  common  cause. 

On  the  181st  mile,  the  line  crosses  the  Kentucky  river  and  enters 
Jessamine  county.  On  the  182d  mile,  the  line  cuts  a  bend  and  crosses 
the  river  twice.  The  Bird's-eye  limestone  is  no  longer  seen  after  enter- 
ing Jessamine  county,  while  the  sandy  and  marly  beds,  equivalent  to 
those  on  the  west  side  of  Salt  river,  prevail  on  the  165th  mile,  making 
a  distance  of  16  miles  along  the  base  line.  The  distance  between  these 
beds  is  probably  greater  both  on  the  nortib  and  south  side  of  the  line. 
On  the  1 85th  mile,  the  Kentucky  river  is  crossed  the  fourth  tima 

The  land  between  the  third  and  fourth  crossing  of  the  river  is  rolling, 
the  hills  rich  and  rounded,  being  composed  of  soft  beds  consisting 
of  soft  muddy  sandstones,  alternately  with  thin  beds  of  marly  clays 
and  limestone.  The  mixture  of  the  decomposed  materials  of  these 
beds  forms  a  soil  very  rich  in  all  the  elements  required  for  farm  crops, 
while  it  is  friable  and  easily  cultivated.  The  steepest  hillsides  are  culti- 
vated in  com  and  other  plowed  crops ;  yet  such  is  the  softness  of  the 
beds  composing  the  hills,  that  the  soU  is  kept  up  and  restored  by  ftesh 
^int^ration  for  years  on  slopes  from  30°  to  45°. 

From  the  fourth  crossing  of  the  Kentucky  river  to  Richmond,  (198th 
mile  of  base  line,)  we  passed  along  a  level  country.  Toward  the  west 
the  lines  of  the  creeks  cut  deeply  into  the  soft  measures  lying  between 
the  magnesian  limestone  of  Upper  Silurian  date,  and  the  Bird's-eye 
limestone,  and  the  equivalent  of  the  beds  spoken  of  as  composing  the 
surface  rocks  of  Nelson,  Washington,  and  Mercer  counties.  The  lower 
beds  of  these  measures,  as  seen  in  Jessamine,  Garrard,  and  the  western 
part  of  Madison  counties,  are  softer  than  on  the  west  side  of  the  great 
anticlinal  axis.  No  positive  determination  was  made  of  the  thickness 
of  the  soft  measures  alluded  to,  but  they  are  believed  to  be  thicker  on 
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the  west  than  on  the  east  side  of  the  axis.  What  part  of  the  tluckneas 
is  lost  to  view  by  the  sinking  of  these  beds  on  the  east  ade  of  Big  Hick- 
man has  not  yet  been  determined.  The  rocks  are  more  fosaliierous  on 
the  east  than  on  the  west  side  of  the  asis^  and  the  fosols  are  less  washed 
and  broken. 

Near  the  foorth  crossing  of  the  Kentucky  riy^  a  thick  bed  of  red- 
dish limestone  is  seen  in  outcrop,  about  70  feet  above  the  river, 
filled  with  the  remains  of  Isotelus  platycephalus  (gigas.)  On  the  195th 
mile  considerable  beds  of  sandstone  are  seen  in  ledges  from  20  to  30 
feet  in  thickness ;  the  upper  part  of  these  beds  having  a  number  of  thin 
beds  of  limestone  intercalated.  In  some  localities  the  beds  are  replaced 
by  segregated  masses  of  limestone  which  occupy  their  places. 

The  upper  part  of  this  member  forms  the  surface  rock  in  the  N.  E. 
comer  of  Crarrard  county,  on  the  tops  of  the  hills,  locally  capped  by 
from  10  to  15  feet  of  marly  clay.  When  this  last  bed  caps  the 
hills,  their  sides  are  frequently  covered  with  a  fine  growth  of  black  locust 
timber. 

Under  the  sandstone  beds  at  the  fourth  crossing  of  Kentucky  river 
are  about  200  feet  of  beds  of  alternations  of  limestone  and  marlita 
Although  the  valleys  are  deep,  and  the  sides  abrupt,  still  accurate 
minute  sections  are  difficult  to  obtain  on  account  of  the  loose  debris  dis- 
integrated from  the  soft  materials  composing  the  hillsides  concealing  the 
outcropping  edges  of  the  strata. 

East  ol  Paint  Lick  creek  the  line  crosses  a  series  of  hills  capped  by 
wasted  fossiliterous  sandstone.  These  beds  contain  comparatively  little 
lime,  hence  the  soil  is  inferior  to  that  derived  from  the  decomposition  of 
the  beds  lying  below  and  farther  west.  The  timber  on  the  sandy  beds 
is  principally  oak  and  hickory. 

On  the  bottoms  and  slopes  of  the  low  hills  on  the  west  side  of  Silver 
creek,  great  quantities  of  quartz  pebbles  and  geodes  were  observed  cov- 
ering the  land  and  mixed  with  the  soil.  The  pebbles  were,  doubtless, 
derived  from  the  conglomerate  lying  farther  south.  The  geodes  are 
from  the  sub-carboniferous  limestone ;  many  of  them  containing  charac- 
teristic fossils  of  that  formation. 

The  rocks  seen  on  Silver  creek  dip  in  the  direction  of  the  stream  to 
the  northwest,  at  an  angle  varying  from  4^  to  6°.  The  dip  with  the 
line  of  the  branches  and  CFeeks  from  the  187th  to  the  196th  mile  is  the 


TQPOOBAPmOAL  REPOBT  OF  GEOLOGICAL  aUBVKT.  626 

usual  arrangement  of  the  rocks.  To  the  north  about  10  miles,  on  the 
Kentucky  river,  the  dip  is  reversed,  and  would  form  a  synclinal  fold, 
between  Richmond  and  the  Kentucky  river.  On  the  head  of  Tate's 
creek,  near  the  Richmond  and  Lexington  turnpike,  (197th  mile,)  the 
upper  beds  of  the  sandy  mudstones  dip  under  the  base  of  the  yellow 
magnesian  limestones,  equivalent  of  the  beds  of  Nelson  county.  Near 
Owingsville,  Bath  county,  is  a  point  west  of  which  the  yellow  limestone 
is  not  seen. 

East  of  Richmond  the  surface  of  the  country  gradually  &lls  off  in 
altitude,  from  the  198th  to  the  209th  mile,  when  the  Kentucky  river  is 
crossed  for  the  fifth  time.  The  valleys  of  the  branches  and  creeks 
which  cross  the  line,  are  not  out  so  deeply  into  the  rocks  between  Rich- 
mond and  the  Kentucky  river  on  the  east,  as  they  are  on  the  west. 
The  lands  east  are  generally  level ;  the  rocks  on  the  line  have  little  or 
no  dip,  except  locally.  On  the  203  d  mile  the  yellow  or  buff  beds  are 
well  marked  on  the  plantation  of  Mr.  Peter  Todd,  where  they  are 
capped  by  sandy  shales. 

On  the  204th  mile,  on  the  fiurm  of  Solomon  Turpin,  the  white  earthy 
beds,  recognized  as  the  equivalent  of  the  beds  now  the  iavosites  beds  of 
Nelson  county,  are  cut  by  the  drains.  The  land  is  level ;  the  soil  whit- 
ish and  swampy. 

On  the  205th  mile  the  wasted  beds  of  black  slate  are  seen,  capping 
elevated  situations.  Slips  of  the  beds  again  bring  to  view  strata  which 
had  previously  disappeared  below  the  surface. 

At  the  Flatwood's  Meeting-house  the  beds  lie  level.  Near  the  saw- 
mill of  Mr.  Henry  Moore,  search  has  been  made  for  coal  in  the  black 
slate  beds  which  have  been  confounded  with  the  bituminous  shale  asso- 
ciated with  coal  beds.  It  is  quite  impossible  to  obtain  coal  in  the  black 
slates  and  its  inferior  beds.  The  rocks  intervening  between  it  and  the 
coal  beds  observed  fartiier  east^  are  several  hundred  feet  in  thickness, 
burying  the  black  slate  under  the  lowest  coal  beds  to  that  depth.  On 
the  210th  mile,  on  the  north  side  of  Kentucky  river,  the  point  in 
the  bend  falls  forward  towards  the  river,  and  is  capped  with  the  knob- 
stone,  equivalent  to  the  Waverly  sandstone  of  'Ohio,  and  the  beds  of  the 
knobby  country  of  Nelson,  Bullitt,  and  Jefferson  counties. 

The  212th  mile  is  located  on  hills  covered  by  the  waste  of  slate 
beds,  and  the  lower  part  of  the  knobstone  based  on  the  yellow  mag- 
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nesan  fimestoiies,  wIhcIi  hsFe  conadenMe  qotntities  ai  chart  into'- 
cabted  in  beds  and  segregrted  nmwrH  Small  piecoB  of  cr3rsta£zed 
copper  pyrites  have  been  fiMind  in  aemeraJ  phees  near  the  fine  in  fliose 
beds.  Sereral  of  the  most  noted  localitiea  of  '^ copper**  were  Tiated; 
nothing  was  seen  whidi  woohl,  in  our  opimon,  jnslify  e^ensTe  woridngs 
in  any  of  these  loealitie&  The  213th  mile  post  wodd  come  in  the 
Eentndiy  rirer,  which  was  crossed  here  for  the  serenth  and  last  time. 

The  bank  of  the  river,  on  die  west  sid^  rises  into  a  perpendioilar 
diil^  of  which  the  fiAowing  is  a  section : 


Section 


I 


Bbck  flate,  top  bcdi  eirtfaj,  probsMy  poMfing  kjdruific  prop-! 


Eulhj  liineftODe  mud  chert  beds 

LimeslODe,  gr»T  nod  jellov 

itmekj 


130 
14 


B«lof  Kent 


nn 


le 

39 


Hie  timber  has  saddenly  dianged  in  character.  The  waste  on  the 
hill  tope  of  the  knobs  is  covered  by  black  [Hne  and  whortleberry  bashes, 
or  cbesnot  oak  and  red  oak ;  the  sides  with  laard  and  pine. 

From  the  213th  mile  the  "Mountains"  are  in  sight  The  highest  of 
these  mountaim  are  generally  from  600  to  650  feet  above  the  drainage 
at  the  base. 

The  characteristic  features  of  this  formrtion  are  well  marked  here : 
the  hills  are  steep  and  rounded;  the  outliers  of  the  sub-carboniferous 
limestone  and  great  sandstone  at  the  base  of  the  coal  measures  standing 
out  in  prominent,  isolated  hills  beyond,  and  as  high  as  the  general  mass 
from  which  they  have  been  disjointed  by  the  same  force  that  elevated 
the  rocks  of  the  surrounding  district ;  subsequently  these  outliers  have 
been  further  severed  from  the  parent  rock  by  the  action  of  running 
water  seeking  the  deepest  lines  of  fracture,  and  thus  wearing  away  and 
undermining  the  softer  layers  upon  which  the  more  massive  rocks  repose, 
which,  splitting  at  right  angles  to  the  bedding,  finally  are  precipitated 
into  the  valley,  leaving  the  remainder  of  the  outlier  standing  with  nearly 
vertical  walls. 
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The  pebbles  of  quartz  of  the  conglomerate  are  strewed  miles  from  the 
parent  rock,  having  resisted  the  disintegrating  agencies  which  have  car* 
ried  away  the  finer  and  more  soluble  earths. 

The  213th  mile  lies  on  low  hills  of  slate.  The  214th  mile  crosses 
Calloway's  creek.  The  215th  mile  begins  at  the  base  of  a  pine-covered 
knob  on  the  waste  of  the  knobstone,  crossing  near  the  summit  and  end- 
ing on  the  benches  at  the  base  of  the  ^Lone  knob.''  The  216th  mile 
rises  the  Lone  knob  at  the  north  end,  and  cuts  the  summit  at  the  edge  of 
the  precipice  of  sub-carboniferous  limestone,  which  rises  nearly  to  the 
extreme  hdght  at  the  north  end.  The  summit,  at  the  south,  is  capped 
by  sub-carboniferous  lunestone ;  the  north  end  by  blocks  of  the  great 
sandstone  near  the  base  of  the  coal  measures.  The  sides  of.  the  knob 
are  precipitous  on  the  northeast  and  west  sides.  On  the  south  it  rises 
by  a  rapid  slope.  The  height  above  the  drainage  at  the  base  of  it  is,  by 
barometer,  623  feet. 

No.  14.     The  following  section  is  from  the  southwest  side  of  the 

Lone  knob  J  Estill  county : 


Sandstone,  in  two  benches,  at  north  end  of  knob .... 

Iron  ore  and  earth,  resting  on  limestone *. 

Sub-carboniferous  limestone,  upper  beds  hard,  and  in  ledges  8  to 

10  feet  thick f. 

Knobs  tone  and  covered  space,  with  a  few  ledges  of  hard  sandstone 

cropping  out , . 

Shale  beds,  containing  kidney -shaped  masses  of  carbonate  of  iron 

Black  slate «-., 

Branch  at  foot  of  knob. 


Thickness. 

Elevf 

Feet. 

Inches. 

Feet. 

13 

633 

10 

6U 

150 

601 

410 

451 

15 

41 

26 

26 

Inches 


The  steepness  of  the  hill  being  unfavorable  to  correct  results  by  the 
Locke's  level,  the  barometrical  determination  of  the  height  is  taken  as 
being  more  reliable.  Subsequently  a  carefully  made  detailed  section  of 
the  sub-carboniferous  limestone  was  obtained  at  Cottage  furnace ;  by  this 
section  the  limestones  are  found  to  be  thicker  than  at  the  ^  Lone  knob." 
I  do  not  infer  that  the  limestones  at  Cottage  furnace  were  originally 
thicker  than  at  the  knob ;  but  suppose  that  all  the  limestone  at  the  knob 
may  not  have  been  included  in  the  section  above ;  the  base  of  the  mass 
was  probably  hidden  from  view  at  the  knob. 

The  whole  linb  from  the  216th  to  the  235th  mile  crosses  drains  wfaioh 
(fttt  intb  th»  fimestOM 


M 
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The  foUowiDg  section  obtained  on  the  218th  mQe  will  give  the  char- 
acter of  the  beds  cat  by  the  branches  of  Cow  creek,  and  espedally  tlie 
beds  of  sub-carboniferous  limestone  which  are  cut  by  all  the  drsuns  on 
both  sides  of  the  ridge  dividing  the  Kentncky  and  Bed  rivers  from  Cow 
to  Lo  Devil  creeks,  from  the  218th  to  the  235th  mile. 

The  character  of  some  of  these  drains  and  gorges  will  be  particolarly 
described  in  a  subsequent  part  of  this  chapter. 
No.  12.     Section  of  the  limestone  of  the  sub-carboniferous  beds,  lying 

between  the  knobstone  beds  and  the  great  sandstone  at  the  base  of  the 

coal  measures  of  Estill^  Powell,  Owsley,  and  Morgan  counties : 


I    Thidm 


Thick,  irregaUriy  bedded  sandstone;  fine,  sharp  grit;  remarkable 
fw  obliquity  of  lines  of  deposition,  produced  br  currents  from 

theN.  E i 

Thin  bedded  sandstone,  sharp  grit 

Whitish  siiicious  shales,  when  first  opened  gray-lead  colored,  espe- 
cially near  the  base 

Place  of  ore  beds. 

Gray  shales 

Buff  ihin  bedded  earthy  yellow  limestone,  containing  a  few  fossils; 

character  not  preserred ... 

Thin  bedded  earthy  limestone,  containing  Retepora,  Archemides, 

and  Pentremites ^ . 

Tliick  bedded  grsy-drab  limestone 

Covered  spAce,  with  aluminous  and  calcareous  shales? 

Whitish  oolitic  limestone,  in  flags,  conuining  Peniremitet  pyrifor- 

mU  of  large  size ^ ' 

Buff  linie:«tone;  upper  part  earthy  and  soft,  breaking  into  irregu-l 

lar  angular  fnigment^ | 

Semi-oolitic  crystalline  limestone,  producing  red  earth  by  disinte 

gration 

Rough  concretionary  bluish-gray  ]imei*tone 

Gray  limestone,  with  buflF  colored  segregations 

Bright  buff  colored  earthy  limestone,  non-foasiliferous 

Irregular  thin  be<lded  greenish-gray  limestone,  non-fossiliferou 
the  top  of  the  bed  having  a  few  beds  of  chert 


_- 1 


Base  of  Cottage  furnace  stack. 

Section  below  Furnace, 

Thick  bedded  limestone,  semi-oolitic,  upper  part  nonfossiliferous, 
containing  beds  and  segregations  of  green  flint,  the  lower  part 
of  the  bed  containing  Pentremites,  Criuoidea,  Bellerophon,  and 
rem  I  ins  of  fish 

Blue  earthy  limestone  and  shales,  containing  corals,  Spirifera, 
Penbratular,  Retepora,  and  Critioidea 

Soft  earthy  yellow  limestone 

Base  of  sub-carboniferous  limestone. 

Section  of  Knobstone  abovt  Cow  creek. 

Soft  greenish  .siiicious  shale,  (knobstone).- . — . 

H:iril  be<ls  of  greenish  sandy  shale 

Hard  he<is  of  fine  gniiued  sandstone 

Bf^  of  Cuw  creek. 


Feet  Incfafli. 

i 

10 

11 

22 



2 

8 

2 

13 
10 

6 

10  

11  i 

i 
22  

10  

2     6 

4  1    6 

1 

24 



Eleratioii. 


Feet.  .IndMS. 

i 

1 

i 

293  ' 

283  : 

1 

272  

250  

248 

240 

22 


237 
224 

214 

204 

193 
171 
161 
158 

154 


130 


4 
4 

4 

4 

4 
4 
4 
8 


38 
56 

6 

108 
60 

1 

32 
16 
16 

64 
32 
16 

■ 

2 
6 
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The  sab-carboniferous  limestone,  by  this  section,  appears  to  be  186 
feet  thick.  The  knobstone  is  cut  by  the  drainage  64  feet  below  the 
limestone,  at  the  place  where  the  section  was  taken.  At  the  point  where 
the  base  line  crosses  this  branch  the  knobstone  is  cut  much  deeper — 
about  300  feet.  This  section,  with  slight  modifications,  would  apply  to 
the  sides  of  the  numerous  deep  drains  which  the  line  crosses  to  the 
235th  mile;  the  cutting  into  the  knobstone  becoming  gradually  less  and 
less  to  the  head  of  Miller's  creek,  when  the  knobstone  disappears  under 
the  superior  beds ;  the  head  of  the  section  gradually  increasing  by  the 
additional  thickness  of  coarse  sandstone  and  conglomerate,  until  the  con- 
glomerate and  associated  beds  attain  a  thickness  of  243  feet — the  sec- 
tional cuts  made  by  the  branches  being  kept  up  to  about  400  feet.  All 
the  streams  on  the  line  have  precipitous  banks,  either  on  one  or  both 
sides,  from  the  218th  to  the  235th  mile.  The  valleys  from  the  summit 
of  one  ridge  to  that  of  another  vary  from  1,400  feet  to  8,500  feet. 
Of  these  drains,  no  less  than  forty  were  crossed  in  seventeen  miles 
between  the  points  referred  to. 

Our  work,  in  crossing  these  abrupt  valleys,  was  very  laborious.  Owing 
to  the  precipitous  character  of  t^e  wails  of  these  valleys,  it  was  neces- 
sary, in  crossing  them,  either  to  bead  the  valley  or  to  find  a  break  in  the 
wall,  on  one  side,  by  which  to  descend ;  making  egress  from  the  valley 
by  some  similar  drain  on  the  other  side ;  but,  since  these  drains  were 
neither  on  the  line  nor  opposite  to  each  other,  it  was  frequently  necessary 
to  walk  from  one  to  three  miles  to  cross  ravines  only  2,000  feet  wide. 
In  addition  to  these  difficulties,  the  sides  of  the  drains  were  frequently 
grown  over  with  underbrush,  matted  into  a  dense  mass  by  vines  growing 
amongst  it. 

The  ridge  dividing  the  waters  of  Kentucky  and  Red  rivers,  (the 
summit  of  which  is  also  the  dividing  line  between  Estill  and  Powell 
counties,)  and  the  continuation  of  the  same  ridge  dividing  Morgan  and 
Owsley  counties,  frequently  crosses  the  base  line  in  its  tortuous  course 
towards  the  heads  of  the  water  courses  by  which  it  is  eroded. 

At  the  head  of  Miller's  creek  the  ridge  is  interrupted  and  is  no 
longer  continuous.  Miller's  creek  rises  north,  and  the  South  fork  of  Red 
river  south  of  the  summit,  thus  throwing  the  highest  ridge  in  lines 
nearly  at  right  angles  with  the  axis  of  the  main  ridge,  which  again 
assumes  a  continuous  line  on  the  east  side  of  Miller's  creek.  The 
67 
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coarse  of  this  ridge  deviates  somdiiiies  Bsvml  m3es  from  a  stni^t 
line,  the  irregularitieB  being  sometimeB  in  conreB  and  sometimes  finming 
the  sides  of  an  acute  angle. 

The  "" 0/^  Furnace''  of  Estill  county  lies  north  of  the  ^23d  mila 
Tbe  hi^iest  land  found  in  the  county  lies  half  a  nule  west  of  the  fiumace^ 
where  tbe  sub-carboniferous  limestone  comes  nearly  to  the  top  of  the 
ridge.  Tbe  ridge  is  capped  by  the  ore  bed  und^  the  great  sandstone 
before  alluded  to.  At  this  locality  the  ore  is  assodated  with  a  thin  coal 
from  2  to  6  inches  thick.  East  of  the  furnace^  near  the  224th  mile 
post,  the  coal  of  this  geological  horizon  has  increased  in  thickness  to 
nearly  two  feet  It  has  been  opened  and  wrou^t ;  but  the  suppcnrts  of 
the  drift  have  fallen  in  so  as  to  make  it  at  present  inaccessiUa 

North  of  the  furnace  lies  a  fine  example  of  tbe  sandstone  at  the  base 
of  tbe  coal  measures.  On  the  north  dde  it  is  235  feet  in  h^^t  Tbe 
summit  of  this  rock  is  less  elevated  than  tbe  sub-carboniferous  limestone 
half  a  mile  to  tbe  south  of  Uie  fumaca  Between  tbe  furnace  and 
the  ^  State  House  ^' — a  conspicuous  cliff  of  this  sandstone— tbe  rocks 
ai-e  seen  dipping  to  the  north  from  5^  to  20^,  with  evidence  of  much 
slipping  towards  the  north.  The  ridge  along  its  whole  length  shows  a 
dip  on  either  side  away  from  the  ridge  both  to  tbe  north  and  to  the 
south.  The  high  land  west  of  the  furnace  is  dome-like,  and  the  dip  is 
also  from  it  in  all  directions. 

Tbe  mateiials  at  tbe  base  of  tbe  State  nouse  sandstone  are  found  to 
vary  remarkably  in  short  distances. 

Tbe  sandstone  is  usu^illy  found  resting  on  beds  of  silicious  shale^  with 
locally  tbin  bedded  sandstone,  wbicb,  when  present,  are  found  to  be  weU 
marked  by  impressions  of  fossil  plants.  Under  tbe  sandy  shale  and  sand- 
stone thick  beds  of  clay  are  found  in  certain  localities,  which  is  used  as 
a  fire  clay  at  the  old  Furnace,  and  is  reported  to  be  of  excellent  quality. 
It  is  usually  under  tbe  horizon  of  tbe  fire  clay  bed  that  tbe  ore  bed  is 
found.  In  some  localities  tbe  clay  and  sandy  shales  are  absent,  and  the 
ore  is  found  resting  on  tbe  water-worn  surface  of  the  sub-carboniferous 
limestone.  Tbe  base  of  tbe  "  State  House  "  sandstone,  in  such  cases,  is 
separated  from  tbe  ore  bed  by  a  tbin  bed  of  clay  or  silicious  shale.  The 
modifications  of  these  beds  are  numerous ;  tbe  above  mentioned  are  the 
most  common.  The  ores  are  raised  both  by  stripping  and  by  drifting ; 
the  bed  varying  in  thickness  from  3  to  24  inches.     Not  having  tbe  tune 
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at  command,  while  carrying  the  base  line  through  the  territory  where 
these  beds  are  most  favorably  cut,  the  associate  beds  have  not  yet 
received  the  examination  that  their  importance  demands. 

The  224th  mile  post  falls  near  the  corner  of  Powell  county,  in  the 
Estill  county  line ;  the  base  line  crosses  to  the  north  side  of  the  ridge, 
within  a  few  yards  of  the  comer ;  after  crossing  one  stream  the  line 
lecrosses  the  ridge  to  the  south  sida 

The  226th  mile  post  falls  on  the  slope  of  the  hill,  on  the  east  side  of 
Miller's  creek,  having  crossed  the  branch  called  Lowry's  branch  of  Mil- 
ler's creek. 

The  227th  mile  crosses  to  the  north  side  of  the  ridge,  and  again  lies 
in  Powell  county.  The  dividing  ridge  lies  south  of  the  line  from  the 
227th  to  near  the  end  of  the  233d  mile,  making  a  great  bend  to  the 
south  between  the  231st  and  233d  mile.  From  tl)e233d  to  the  middle 
of  the  236th  the  line  lies  in  Owsley  county.  On  the  230th  mile  the 
conglomerate  sandstone  attains  ite  maximum  thickness,  and  the  hills  are 
capped  with  soft  beds  lying  above  it.  The  drains  and  creeks  cut  the 
knobstone  for  the  last  time  on  the  line  on  the  229th  mila 

Eastwardly  from  the  229th  mile  the  bends  of  the  streams  are  nearly 
all  at  right  angles,  sharp  and  abrupt — the  valleys  walled  by  the  mass  of 
coarse  sandstone,  which  is  so  prominent  a  feature  on  Baker's  branch  of 
Little  South  fork  of  Red  river.  Graining  Block  creek,  and  numerous 
nameless  branches  on  the  north  side  of  the  ridge ;  and  on  Miller's  creek, 
Low  Devil,  and  smaller  streams  on  the  south  side  of  the  ridge.  Some 
of  the  walled  sides  of  the  Little  South  fork  are  said  to  be  impracticable 
for  seven  miles,  where  it  is  walled  in,  nearly  perpendicularly,  to  the  height 
of  200  to  300  feet  without  a  break.  The  same  remark  will  apply  to 
the  valleys  of  the  numerous  branches  of  Graining  Block  creek.  The 
head  of  the  Hotel  branch  terminates  abruptly  against  a  cliff  250  feet 
high,  the  chasm  being  about  the  same  width. 

The  base  of  the  sandstone  is  frequently  exposed  from  the  227th  to 
the  234th  mile;  it  was  examined  carefully  on  the  line  for  the  ore  and 
coal  beds  of  this  horizon.  The  coal  was  seen  in  several  valleys.  The 
ore  bed  was  not  observed  east  of  the  227th  mile.  North  of  the  line,  on 
the  main  branch  of  Graining  Block  creek,  the  coal  is  said  to  be  four  feet 
thick,  (on  the  233d  mile.)  On  a  branch  of  Red  river,  north  of  the 
264th  mile,  three  fourths  of  a  mile  distant  from  the  Ime,  the  coal  was 
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seen  wc41  expo^ ;  it  was  only  eighteen  inches  tluck.    At  this  locality 
no  traces  of  the  ore  were  seen. 

The  rocks  begin  to  dip  more  rapidly  toward  the  east  on  the  23Gth 
nule ;  and  at  the  crossing  of  Swift's  Camp  creek  the  top  of  the  con- 
glomerate sandstone  is  seen  for  the  last  time,  the  levd  being  much  lower 
than  at  the  head  of  Low  De\ii  crefk,  where  it  is  the  sor&ce  rock. 
About  80  feet  above  the  conglomerate  is  a  sandstone  into  which  is 
wedged  a  coal,  varjing  from  a  line  to  several  inches  in  tfaicknes&  This 
bed  is  frequently  parted  and  insinuated  between  the  ciacks  of  the  rocks 
above  the  place  of  the  bed.  The  sandstone  varies,  in  different  localities^ 
from  15  to  35  ftet  It  is  usually  well  marked  by  impressions  of  plants. 
The  space  between  the  conglomerate  and  this  bed  is  filled  with  soft 
material,  mostly  covering  the  outcrop  of  the  strata. 

The  parts  exposed  were  composed  of  sandy  and  aluminous  shala 
When  decomposed,  these  beds  form  a  soil  which  prodnces  well  for  a 
short  time,  especially  in  places  where  the  surface  is  reasonably  level. 
Near  the  top  of  the  conglomerate,  and  at  the  base  of  the  soft  beds,  is 
generally  a  belt  of  hemlock,  and  white  and  yellow  pine  timber;  while  the 
upper  part  of  the  sofl  bed  supports  a  heavy  growth  of  poplar,  white 
oak,  black  oak,  and  black  gum. 

At  ihe  Spruce  gap,  at  the  head  of  Low  Devil  creek,  the  dividing  ridge 
is  very  much  depressed.  It  was  through  this  ^  gap ''  that  the  original 
inhabitants  passed  on  their  journeys  between  Red  and  Kentucky  rivers. 
The  old  Indian  trace  through  Spruce  gap  is  even  now  considered  the 
best  route  between  the  two  streams. 

The  soft  beds  rel'erred  to  above,  as  lying  above  the  conglomerate,  are 
probably  the  equivalent  of  the  shales  of  Little  Sandy  river,  (see  Vol.  2, 
page  351,  Kentucky  Reports,)  given  in  the  upper  part  of  the  section 
as  being  100  feet  thick.  A  more  detailed  section  is  now  given  on  page 
352.  No  coal  beds  were  seen  in  this  mass.  The  cuts  on  this  part  of 
the  line  are  unfavorable  for  special  sections.  The  hills  of  soft  measures 
rise  as  high  as  three  hundred  (300)  feet  above  the  drainage,  marked  by 
two  to  four  benches  of  harder  materials.  No  beds  of  coal  or  iron  ore 
are  seen  from  the  237th  to  the  243d  mile,  which  reaches  and  crosses 
Stillwater,  a  branch  of  Red  river. 

Considerable  disturbance  is  again  seen  in  the  rocks  on  the  east  side  of 
Stillwater  creek.     On  the  west  side,  on  the  farm  of  Mr.  David  Rose^,  the 
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first  coal  above  the  coDglomerate  is  again  seen — ^it  is  oiriy  6  inches ; 
five  feet  below  the  coal  is  a  bed  of  compact  silicious  rock,  containing 
from  4  to  6  per  ceni  of  iron  (?).  Lithologically  it  is  the  exact  counter- 
part of  the  silicious  bed  near  the  road  at  Star  fiimace,  Garter  county. 
This  bed  would  fall  into  the  section  at  Star  furnace,  given  on  page  353, 
Vol.  2,  Kentucky  Geological  Reports,  immediately  above  the  Star  fur- 
nace sandstone.  South  of  243d  mile  post  the  coal  bed  above  referred 
to  lies  in  the  bed  of  the  creek,  at  the  old  mill.  The  sandstone  at  the 
first  locality  which  overlies  the  coal  bed  thine  out  in  the  distance  of  half 
a  mile,  and  the  coal  at  the  second  locality  is  covered  by  silicious  shala 
On  the  farm  of  Mr.  Abraham  Swango,  eastwardly  of  the  second 
locality  half  a  mile,  the  coal  and  sandstone  are  brought  above  the  dndn- 
age,  to  be  again  carried  down  by  a  dip  of  firom  5°  to  15°.  This  rapid  dip 
continues  a  very  short  distance,  and  at  Mr.  Adam  Harmon's  wo  have 
the  coal,  seen  at  Stillwater,  again  brought  down  to  the  level  of  the  drain- 
age. The  hills  from  Stillwater  to  Lacey's  creek,  243d  to  246th  mil^ 
rise  above  the  drainage  from  180  feet  to  250  feet 

The  section  of  the  base  of  these  hills,  so  far  as  obtained,  shows  the 
same  measures  on  both  creeks. 

Ascending  the  road  branch  of  Stillwater  creek  one  and  a  half  miles, 
the  dividing  ridge  between  Stillwater  and  Lacey 's  creek  is  reached.  The 
elevation  above  the  three  vein  coal,  in  section  No.  13,  is  190  feet^ 
divided  into  four  benches  or  terraces.  The  road  passing  throu^  a  gap, 
the  extreme  height  of  the  hill  is  not  given. 

The  last  section  of  these  beds  was  obtained  near  Mr.  Harmon's,  as 
follows : 
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No.  13.     Section  of  eoal  meagmres  an 

Adion  BuTMon. 


\  near  the  farm  of  Mr. 


I 
j 

Saody  ihale .. . ..- 3 

cmi  \ ."i.'~."rrr~irr.'i.'rrr."."irrrii'iiriiii~i~ii  .ini; 

ShAle ~ ~ ~ 1 

C01I .- .-' 

Bla'wh  alaminoiu  cUj 

Bluish  aluminoiM  c1aj»  with  foanls 

Bftodj  ahalc 

Thin  bedded  Modstone 

Blue  and  bUck  shale 

8uid»tooe»  thick  bed 

Coal,  4  to  IS  inches .,. .... ... . 

Shale,  4  to  6  feet _ _ 

Ssodstone,  thin  bedded;  branch;  eqnivaleoi  of  Star  fiiniace  stack 
sandstone. 


Fi 


.......-..•..........................* 


4 

9 

13 

20 

18 

4 


6 

IK 


88 


62 
59 

58  . 
58  t 
57  ; 
57  ' 
57  ! 
53  \ 
51  i 


I0>i 

10)1 

IIU 

5^ 


~      4      \ 


10 
€ 


On  the  road  line  from  camp  on  Stillwater,  to  Lacey's  creek,  two 
exposures  of  tbe  section  at  Stillwater  was  seen  on  the  waters  of  Lacey^s 
creek. 

The  materials  composing  the  bills  between  Stillwater  and  Gilmore 
creeks  are  soft ;  tbe  bills  rounded,  and  very  steep. 

Immediately  south  of  the  line,  247th  mile,  on  Lacey's  creek,  on  the 
farm  of  Mr.  Jos.  Rose,  the  following  section  was  obtained;  it  appeals  to 
be  the  equivalent  of  section  13  at  Mr.  Harmon's,  with  the  addition  of 
the  masses  below,  seen  at  Mr.  David  Rose's,  on  Stillwater,  (243d  mile.) 
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No.  14.    Section  of  coal  measures  on  Gilmore's  creek,  on  2iSth  mile, 

hose  line. 


Covered  space,  occflsionallj  showiog  beds  of  sandy  shale. 

Coaise  loose  textured  sandistone 

Sandy  miciceous  shale,  dark-graj  and  yellow . 

Bluish  shale . . 

Coal.     BituDiineus 

Shale,  (frilicious  mud) ...  .. ...^ . . 

Coal.     Bituminous 

Aluminous  parting,  clay 

Coal.     Shaly  canuel  or  splint? 

Anh  colored  shale . .... ... .. 

Gray  sandy  shale 

Pyri'tiferous  sandstone . 

Sandstone,  thick  masses 

Shaly  sandstone . .... 

Sandstone . 

Shale,  lead-gray . .. . .. 

Sandstone  . 

Branch. 


Thickness. 


Feet. 


EleratioQ. 


Inches.  Feet 


—I, 


60 
8 
6 
1 


8 


15 
1 
3 
8 
1 
1 


6 


7 
8 

8 


4 

10 


8 


2 
5 


104 
58 
50 
44 
43 

4a 

34 

33 

32 

31 

16 

15 

13 

4 

3 

1 

1 


Inches. 


6 
6 
9 
1 
5 
5 
1 
3 
3 
7 
7 
5 


The  beds  cut  by  the  valley  of  Gilmore's  creek  are  the  same  as  those 
of  Lacey's  creek.  Section  14.  The  section  is  not  exposed  quite  so  low 
on  the  latter  as  the  former.  The  sandy  shale  and  sandstone  are  near 
the  foot  of  the  hills,  which  receive  an  additional  thickness  of  shale  and 
sandstone  upon  the  top.  All  the  beds  appear  to  be  composed  of  coarser 
materials  than  further  west  The  hill  land  is  becoming  poorer  as  the 
materials  become  coarser. 

On  the  250th  mile  the  hills,  in  a  few  places,  on  the  highest  points,  are 
capped  by  a  bed  of  sandstone  about  20  feet  thick ;  the  ridge  north  of  the 
251st  mile,  the  divide  between  the  head  of  Johnson  fork  of  Licking  and 
Red  river,  is  capped  by  this  last  rock.  Immediately  beneath  the  sand- 
stone capping  the  ridge  is  a  bed  of  iron  ore ;  judging  from  surface 
indications,  the  bed  is  from  18  to  20  inches  thick;  the  ore  appears  to 
be  of  good  quality.  The  extent  of  this  ore  bed  was  not  ascertained ;  it 
appears  on  most  of  the  ridges  between  the  Road  fork  and  main  Red 
river,  above  Widow^s  creek ;  extending  east  and  northeast,  disappearing 
to  the  south  and  southwest ;  the  hills  in  the  latter  direction  being  cap- 
ped by  measures  lying  beneatii  the  ore  bed. 

Between  the  first  and  second  branches  of  Johnson  fork  of  Licking 
the  sandstone  caps  the  top  of  the  hill ;  the  measures  beneatli  it  bdng 
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quite  soft,  while  the  sandstone  is  quite  hard,  it  has  been  andermined, 
and  immense  blocks  of  it  are  broken  and  tilted  toward  thd  yalley. 
Some  of  the  blocks  are  from  30  to  40  feet  in  length,  25  to  30  feet 
wide,  and  20  feet  thick — being  remarkable  objects;  capping,  as  they  do, 
high  very  steep  hills,  composed  of  softer  materials,  which  in  many 
places  are  not  sufficiently  wide  to  receive  one  of  them  on  the  top  with- 
out part  of  the  block  projecting  over  the  sloping  sides* 

The  valley  of  Wheehim  fork  of  Johnson  cuts  below  the  tops  of  the 
hills  from  three  hundred  .and  forty  (340)  to  three  hundred  and  seventy- 
five  (375)  feet  At  the  crossing  of  this  branch,  near  Mr.  Elam's^  the 
following  section  is  seen  : 

No.  15.     Section  ai  the  crossing  of  Whedrim  creeky  (255/A  mile.) 


Steep  hill,  in  three  terraces,  capped  by  waste  of  "  top  hill  rock  ". 

CoaL    BituminouB . 

Gray  eandy  shale 

Ow/- _ 


8andy  and  aluminous  shale 

Coal 

Sandy  shale 

Sandstone  .... 

Shale,  sandy 

Micaceous  sandstone  and  shale. 
Bed  of  Wheelrim  branch. 


Thickness. 


Feet. 


313 

4 


7 

2 

14 

5 


Inches. 


6 


7 
3 

8 


Eleration. 


Feet. 

Inches. 

347 

35 

34 

€ 

30 

6 

39 

11 

38 

8 

38 

21 

•  ^  <•«»  ^»«B 

19 

5 

• 

There  can  be  no  doubt  as  to  the  equivalency  of  these  with  the  beds 
at  Lacey's  creek.  The  same  beds  as  those  of  this  section  are  seen  on 
Johnson's  fork  for  several  miles,  variously  modified  in  a  few  feet  as  to 
the  thickness  of  the  coal  and  the  separating  masses.  On  the  face  of  the 
same  clifT  the  changes  are  sufficient  to  alter  every  figure  in  the  section. 

On  Johnson's  fork,  at  the  "Rock  House,"  the  following  section  is  cut : 
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No.  16.    Section  at^Bock  Home^^  on  Johnson  creeky  north  of  254^ 

milef  hose  line. 


Thickness. 

Eleyation. 

Feet. 

Inches. 

Feet 

Inches. 

SandT  shale.  lead-sntT... ......... ........................ 

35 

...... 

8 
8 
5 
8 
7 

35 
6 
6 
4 
3 
3 
3 
1 

8 

BituminouB  shale....... .................... ... ... 

4 

Gray  sandj  shale 

Gmu.    Bitaminous  —.....-. ......... ....... ........ 

1 

.- 

Bituminous  shale  ............... ...................... 

8 

Coal 

3 

Under  clay  . . . ........ .......... ......... 

1 
1 

7 

Gray  sandy  shale.. ....... ...........  ...................... 

Bed  of  creek. 

The  hills  south  of  the  place  of  this  section,  as  determined  by  barom- 
eter, are  350  feet  in  bdght  above  the  drainage.  The  tops  of  some  of 
the  ridges  receive  the  ore  bed  and  the  sandstone  above  it 

The  measures  on  the  east  side  of  Wheelrim  creek  are  divided  into 
three  benches,  above  the  top  of  the  shale  beds  at  the  top  of  section  16. 

The  upper  of  these  benches,  or  terraces,  is  capped  by  a  slope  lying 
under  the  top  hill  sandstone  and  ore  bed.  The  hill  may  be  divided  as 
follows : 

No.  17.    Section  east  side  of  Wheelrim  creek,  (2bbth  mile.) 


Corered  space,  principallj  shales,  with  capping  of  sandstone. 

Corered  space,  to  top  of  terrace,  (Sd) ., ... 

Coyered  space,  sandy  shale,  with  a  few  plates  of  sandstone 

Top  of  shale  in  $eetion  16. 

Seotian  16 . . . . 

Bed  of  branch. 


Thickness. 

EleratloB. 

Feet 

Inches. 

Feet. 

Inches. 

88 

7 

854 

!• 

18 

166 

3 

133 

7 

148 

8 

35 

8 

35 

8 

The  dip  to  the  northwest  with  the  vaUey  in  one  mile  is  equal  to  95 
feet,  as  the  rocks  are  slipped  toward  the  line  of  the  great  streams  and 
from  the  dividing  ridga  No  &ult  was  observed  after  a  carefiil  exam- 
ination ;  the  dip  being  apparent  on  Johnson's  creek,  east  of  this  place, 
carrying  the  section  at  the  head  of  the  valley  to  nearly  the  same  height 
above  the  branch  for  four  miles  down  the  stream,  which  has  a  rapid 

fiJL 
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The  line  from  the  265th  to  the  258th  mile  poet  Uee  along  the  spimi 
and  breaks,  into  the  valley  of  tibe  Long  branch  of  Johnson  fork,  lying 
on  the  same  measores. 

The  259th  mile  enters  the  breaks  and  crosses  the  valley  of  Ck>w 
creek.  On  the  259th  and  260th  miles  the  hardening  of  the  measures 
of  section  17.  is  qnite  manifest ;  the  dopes  beneath  the  terraces  fre- 
quently present  benches  of  compact^  coarse  sandstone^  from  5  to  10  ftrt 

thick. 

Near  the  line  on  the  Middle  fork  of  licking  river  the  beds  rise  above 
the  creek,  and  a  section  was  obtained  from  Middle  fork  to  the  top  of 
the  ridge  east  of  Oow  creek. 

By  barom^»r  the  height  of  the  ridge  is  314  feeL    The  tMcknesB  of 
the  different  members  compodng  it  are  as  follows : 
No.  18.    SecUan  of  m  between  Mddle  fork  of  Licking  river  and 

Cow  creek. 


Bm,Tj  fMidftose,  15  to  95  feet ^., — 

8hal«i  «nd  ore  bed  . . ........ . ..... 

Bandfltoiie  and  hard  sandy  riiale,  from  80  to  100  feet  tUck 

Whiiiah  •llicions  cUy ~ 

Loose  coarse  sandy  shale 

Black  bitam'mous  phale . 

Bituminous  coal,  26  to  28  inches . . 

Compact  sandy  shale  — 

Sandstone  

Sandy  shale 

Coal, 4  to  6  inches  thick  ... . .. 

Sandy  shale,  7  to  9  feet . 

Sandstone,  marked  by  foaeil  plants,  thin  sheets  of  eoal  injected 
Coal - 


Thfrlmw 


FMt. 


Eleratloii. 


FMt. 


Sand?  shale  in  slope,  partly  covered 
Middle  fork. 


15    

5 
90 

8 
75 

2 

2 
10 
30 

9 

4 

8 

6 


965 


6 
2 


15 


170 
102 

87 
84 
82 
72 
42 
33 
29 
21 
15 
15 


6 

4 
4 
4 
4 
4 
4 
4 


The  masses  of  rock  by  thdr  united  thickness  make  only  280  feet ; 
while  the  height  of  the  hill  is  three  handred  and  fourteen  (314) — a 
difference  of  34  feet — ^there  being  that  amount  of  dip  in  the  length  of 
the  section.  The  direction  of  the  dip  is  east  The  west  side  of  the 
ridge  gives  nearly  the  same  result ;  the  measures  are  not  quite  so  wdl 
exposed,  and  the  dip,  bmng  more  rapid,  the  measures  at  the  base  of  the 
section  on  Middle  fork  are  carried  bdow  the  drainage  on  CSow  creek. 

The  line  between  lifiddle  fork  and  Licking  rivers  lies  over  hills  whidi 
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are  not  sufBciently  high  to  receive  the  ore  bed  and  the  sandstone  over 
it.  At  one  point  on  the  divide  the  wasted  blocks  of  the  top  hill  sand- 
stone was  seen.  East  of  Grardiner^s  branch  the  hill  has  lost  in  altitude 
and  materials. 

The  following  section  exhibits  the  characters  of  the  mass  of  the  hill  at 
263d  mile  post : 

No.  19. 


Thickness. 

Eleration. 

Feet. 

Inches. 

Feet 

Inches. 

Top  of  hill. 

Sandstone,  separated  into  3  masses  bj  shale  beds,  4  to  6  feet  each 

Dark  lead-firray  and  dove  colored  sbale. ............. .......... 

88 
57 

.-..-- 

145 
57 

8 
8 

Bed  of  Gardiner*s  branch  on  shale  bed. 

To  this  section,  on  the  264th  mile,  near  Licking  river,  the  same  beds 
are  cut  about  30  feet  deeper  than  at  Gardiner ^s  branch.  In  the  mass  of 
shales  near  the  top  of  57  feet,  section  19,  a  coal  is  seen  on  Licking 
river.  Near  the  water,  71  feet  below,  a  thin  coal  is  seen.  The  shales 
below  the  sandstone,  section  19,  have  increased  in  thickness  regularly^ 
from  the  west  toward  the  east.  On  the  waters  of  Licking  and  Burning 
fork,  they  are  modified  by  the  intercalation  of  limestone,  either  in  inter- 
rupted beds  or  segregated  masses. 

Occasionally  the  shale  beds  are  less  earthy,  and  run  into  sandstone 
beds  of  greater  or  less  thickness.  The  intercalated  beds  of  limestone  in 
the  shales  at  Licking  river,  and  in  the  valley  of  Burning  fork,  produce 
a  corresponding  change  in  the  character  of  the  soil  and  timber — the 
forest  on  the  wasted  shale  in  limestone  beds  being  beech,  sugar-tree,  ash, 
buckeye,  linn,  &c. 

The  following  section  is  from  the  north  side  of  the  valley  of  Burning 
fork,  near  the  house  of  Mr.  John  Prather,  (267th  mile) : 


MO 

5^  20. 


mmaOj  ciupfgcd  I7  piae  iaraflv Ji  \ ISB 


INHMT  flk^  gi»j  sttl  jcOoiv . 38  , 139 

Suwij^kaiM 41 M 

BiuiaiaMH  ib«lft 1  :        «  9& 

Bitmmummt  €9mi ,  U  * » 

BQaeicmB  uadtr  eimj 1  •        8*  9S 

8mmSj  tbaW,  vick  a  fcv  beds  or  tkia  iccey  iioHs If- 9S 

Dark-mj  dbal«,  (aieMMmi) !•  ■ !• 

Bed  «tf  tfsadk,  iMV  GMipi. 


The  bQl  is  distinctly  £fided  into  three  temoe^  with  steep  slopes 
between  tfaeiiL 

The  coal  at  27  ieet  7  indieB  is  pyritifaoafl^  and  eotirefy  nsdesBb  The 
shales  at  the  base  of  section  are  doobtless  the  equiYslent  of  the  iqyper 
part  of  the  57  feet  8  inches  of  the  diale  bed  at  the  base  of  sectioii  19. 
The  shale  beds  at  licking  are  remarkable  for  their  softnese^  great  diick- 
neeSy  and  dark  cc^r.  They  are  recognized  in  all  the  de^  Tilleys  firom 
licking  river  to  the  278th  mile;,  (13  miles.) 

One  and  a  half  miles  west  of  the  (dace  of  secti<m  20  a  ooal  is  in 
ngfat,  near  Adamsville  It  is  probably  the  11  inch  coal,  at  the  base 
of  Hcction  20,  which  is  thicker  locally  than  at  the  place  of  the  section. 

The  dip  from  the  bead  to  the  mouth  of  Burning  fork  is  to  the  west, 
and  with  the  line  of  the  streauL  The  distance  is  six  miles ;  the  same 
beds  being  cut  the  whole  length  of  the  valley. 

The  beds  of  iron  ore  do  not  appear  in  the  valley  of  Licking  and 
Buniing  fork ;  occasionally  nodules  of  carbonate  of  iron  are  found  in 
the  drains,  derived,  apparently,  from  the  shale  beds  beneath  the  coal,  at 
27  feet  7  inches,  section  20. 

On  the  2G7th  mile  the  line  crosses  the  road  from  the  lower  counties 
to  Prestonsburg,  and  continues  north  of  it  to  Big  Sandy  river.  The 
r>ad  rises  the  ridge  at  the  head  of  Burning  fork  by  a  gentle  slope, 
crossing  through  a  low  gap ;  the  separation  between  the  waters  flowing 
into  Licking  and  Big  Sjindy  is  hardly  apparent.  The  line  lying  farther 
north  passes  the  ridge  at  a  rounded  pinnacle  in  the  ridge,  at  the  head  of 
the  Rock  lick  branch,  a  tributary  of  Burning  fork.    At  the  bead  tff 
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Bock  Lick  the  drainage  is  on  the  coal^  at  91  feet  9  incbefi,  section  20, 
ridng,  by  a  steep  grade,  a  hill  254  feet  high,  capped  by  the  20  feet  of 
heavy  sandstone  seen  at  th6  bead  of  Johnson  fork  of  Licking.  The 
ore  bed  under  this  rock  was  not  seen  at  this  point  Along  the  line  of 
Bock  Lick  the  lower  coal  (at  section  20)  has  a  thickness  of  20  inches ; 
the  coal  above,  in  same  section,  being  represented  by  from  5  to  6  inches 
of  bituminous  shale.  On  the  247th  mile  these  beds  are  separated  by 
only  a  few  feet  of  sandstone.  The  rock  separating  these  beds  here  has 
the  same  general  character  of  the  rock  supposed  to  occupy  this  horizon, 
seen  on  Lacey^s  creek,  Johnson  and  Wheebrim  creeks.  If  this  deduction 
be  the  true  one,  the  Licking  shale  beds  are  the  equivalent  of  the  soft 
measures  seen  at  Swift's  Camp,  immediately  above  the  great  sandstone. 

The  hill  dividing  the  waters  of  Licking  and  Big  Sandy  becomes  much 
raised,  not  by  the  addition  of  other  rocks,  but  by  the  local  elevation  of 
the  whole  country.  The  beds  of  coal  appear  gradually  to  increase  in 
thickness,  subject,  however,  to  many  local  changes. 

The  sandstones  are  better  defined,  and  it  is  probable  that  the  shale 
bed  immediately  above  the  great  sandstone  is  thicker  than  when  it  is 
first  seen  on  Trace  fork  of  Stillwater  creek.  The  hill  top  sandstone,  as 
found  at  the  head  of  Bed  river,  is  a  most  unmistakable  horizon.  The 
rocks  lying  below  it  differ  widely,  both  in  composition  and  division, 
even  in  quite  short  distances^  rendering  sections  taken  of  the  same  bed 
in  different  outcrops,  in  the  same  hill,  dissimilar  in  thickness  and 
material. 

The  head  branches  of  Middle  creek.  Green  Bock  fork,  and  South 
fork  of  Jenny's  creek,  fidling  into  Big  Sandy,  head  within  a  few  ysids 
of  each  other.  Bock  House  fork  heads  east  of  the  ridge,  at  the  head  of 
Bock  Lick  creek,  and  runs  toward  the  north  for  a  mile,  when  it  turns 
abruptly  to  the  west  and  passes  through  a  gap  in  the  ridge.  On  the 
south  of  the  line  the  valley  of  Middle  creek,  within  two  miles,  is  445  feet 
below  the  top  of  the  capping  rock,  at  the  head  of  Bock  Lick. 

Eastwardly,  on  the  276th  mile,  the  valley  of  Jenney's  creek  is  611 
feet  below  the  same  point ;  a  very  considerable  amount  of  this  sum  is 
due  to  dip. 

The  30  inch  coal  seen  at  A.  J.  Bice's  dips  with  the  line  of  Jenney's 
oreek,  in  half  a  mil^  between  Mr.  Bice's  and  Mr.  Payne  Patrick's,  87 
flffift)  abdut  equal  to  the  M  in  the  o^eek  between  ihd  two  poiata^ 
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At  the  272d  mile  post  die  top  o(  the  ridge  is  coTered  with  iiie  iron 
ores  of  the  bed  ander  the  eandstoney  eqoivileat  to  the  sandstone  seen  at 
the  Red  rirer,  Johnson's  fork,  Middle  fork,  and  the  head  of  Bock  lick 
creek. 

This  sandstone  is,  doubtless,  the  eqiuTalait  to  the  sandstone  lying 
immediately  abore  die  Baker  bank,  Lanrd  fomaoe^  the  coarse  sand- 
stones capping  the  head  of  CJole  and  Alcorn  creeks,  the  coi^omerate 
lying  over  the  Carrington  and  Highton  banks,  near  Steam  fhmace, 
Greenap  coanty,  and  the  sandstone  at  the  top  of  section  at  Clinton  far- 
nace,  (page  362,  YoL  2,  Kentacky  Geological  Beports.) 

On  die  273d  mile,  near  Jenney's  cre^  we  have  the  following  section : 

No.  21.     Section  on  farm  of  Mr.  A.  J.  RicCj  (273rf  mUe^) 


Feet. 


Incliei.  FeeC  Ib^k 


I  I 

125  6 

^!     105  !  6 

8  ,       70  I  6 

69  '  10 


lU 


66  ;         10 
66    


i     4d 

40 
34 
26 

8 


4 


Top  of  low  bill.  I 

Wuted  shale  bed _ _|      20 

SundfUme ."      35 

Bltaminoue  ilude . . 

Coal ;        3 

Silictonf  under  cUy . : 

Saody  thjile \       18 

SaiMbtone   ^ !        8 

SaimIj  fhiile . - . 6 

Sandfltone  !        8 

Gmj  sandj  thale 18 

Sandrit'ine   3 

Bi til miiioufl  shale !         8  i         5  6 

Coal i       10  4  10 

Sandy  gray  nhules 4 

Bed  of  Jeuney^a  creek. 

i 

The  shales  at  the  base  of  the  above  section  and  upward,  to  69  feet, 
are  doubtless  the  equivalent  of  the  beds  on  the  east  side  of  the  river,  at 
the  crossing  near  Licking  Station. 

The  dip  at  the  place  of  section  is  eastwardly.  There  are  many 
changes  in  the  direction  of  dip,  running  for  short  distances.  The  rocks 
are  laid  in  waves ;  the  apparent  dip  is,  therefore,  in  various  directions, 
the  general  direction  being  to  the  east  or  southeast. 

The  shales  are  probably  increased  in  thickness  at  the  base  of  the  coal 
measures.  The  sandstone  beds  are  becoming  much  better  defined,  and 
the  coal  beds  have  increased  in  thickness.  The  three  feet  coal  (section 
21)  has  a  good  roof;  the  face  of  the  coal  presented  to  the  eye  appears 
to  be  free  of  pyrites,  and  of  excellent  quality. 
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The  line  on  the  273d,  274th,  and  275th  miles  lays  in  the  valley  or 
on  the  spurs  of  main  Jenney's  creek — ^the  276th  mile  ending  on  the 
ridge  dividing  Middle  creek  from  the  main  creek.  The  277th  mile 
crosses  a  high  ridge  between  Middle  creek  and  the  East  branch. 

The  ridge  embraces  no  new  measures.  The  hills  are  remarkable  only 
for  steepness,  and  the  increased  thickness  of  the  shale  beds,  and  for  the 
better  definition  and  less  thickness  of  the  beds  of  sandstone. 

Half  a  mile  south  of  the  278th  mile,  the  following  section  lies  near 
the  bed  of  the  creek : 

No.  22.     Section  on  the  east  branch  of  Jennet/^s  creeky  south  of  the  line 

half  a  mile. 


Sandy  shales 

Sandstone 

Sandy  shale,  I  to  2  feet 
PTritiferous  sandstone  . 
Black  bitumiDous  pbale 
Iron  ore,  2  to  4  inches  . 
Coal... 


Thickness. 


Feet. 


45 

30 

2 


Under  clay 

Sandy  ishale 

Clay  and  bituminous  shale 
Coal 


Shale 

Coal 

Sandy  shale.. . 
Bed  of  branch. 


I 

2 

1 

15 

8 


Inches. 


8 
10 

4 
6 


Elevation. 


1 
'3' 


6 


Feei. 


Ill 

66 

36 

34 

33 

32 

32 

29 

28 

13 

3 

4 

3 

3 


Inches. 


1 
1 
1 
1 
5 
•7 
3 
9 
9 
9 
6 
6 
6 


The  dip  is  very  rapid  toward  the  northeast ;  rapidly  running  under 
ilie  beds  at  the  base  of  section ;  the  line  crossing  the  branch  on  the  bed 
near  the  coal  at  32  feet 


INSTRUCTIONS 


FOB  SIDNEY  8.  LYON  FOB  THE  PBOBBCUTION  OF  THE  TOPOGBAPH- 
ICAL  BUBVEY    OF  KENTUCKY,  IN  THE  YEAB 

1859. 


You  will  complete  the  base  line ;  ranning  it,  as  heretofore,  from  year 
last  station  near  the  mouth  of  Little  Paint  creek,  near  the  comer  of 
Johnson  and  Floyd  counties^  due  east  to  the  Virginia  lina 

You  will  select  for  this  work  the  part  of  the  season  most  &yorable  for 
your  operations  on  the  line — taking  advantage  of  the  high  water  of  Big 
Sandy  for  the  transportation  of  your  supplies  and  camp  equipage  up  to 
Prestonsburg,  or  other  point  on  that  river,  most  convenient  to  your  start* 
ing  statioiL 

You  will  also  connect  the  base  line  in  Hardin  county  with  the  surveys 
in  Hopkins  county,  along  tiie  eastern  margin  of  the  western  coal  field, 
through  the  counties  of  Breckinridge,  Edmonson,  Hart,  Butler,  Muhlen- 
burg.  Christian,  and,  probably,  Warren,  so  as  to  define  that  boundary 
line. 

You  will  also  make  such  surveys  as  may  be  necessary  to  connect 
said  base  line  in  Hardin  county  with  the  surveys  in  Hancock  county, 
and  thence  to  the  Ohio  river,  so  as  to  complete  the  eastern  outline  of 
the  western  coal  field,  from  the  point  of  intersection  near  the  confluence 
of  the  Ohio  river  and  Tradewater,  to  near  Hawesville,  on  the  Ohio  river, 
in  Hancock  county,  around  the  drcumierenoe  of  the  entire  western 
coal  field. 

If  time  and  means  permit,  you  will  also  complete  the  Topographical 
G^logical  Survey  of  Hancock  county — so  as  to  construct  the  map  of 
that  county  on  the  same  scale  and  the  same  plan  as  that  already  exe- 
cuted of  Hopkins  county. 

You  will  bring  your  field  wbrk  to  a  dose  in  time  to  oomplete  your 
69 
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plottiiig  of  iiie  TopflgmpKcJ  wod^  and  wiito  up  yoor  Bqport  by 
Norembery  1859,  as  wdl  as  to  finidi  mbj  oUiflr  office  wA  oonneefeed 
with  your  department  off  tlie  Sunrey. 

Yoa  win  afao  fimirii  me,  in  OdUba,  1869,  wifii  a  qrnapfioal  rapnt 
of  your  entiie  sarveyi^  made  dnring  flie  yean  1858  and  1859. 

D.D.OWEN. 


CHAPTER  11. 

REPORT  OF  THE  OPERATIONS  OF  1859,  ON  AND^NEAR  THE  MARGIN  OF  THE 

WESTERN  COAL  FIELD  OF  KENTUCKY. 

The  work  of  the  season  b^n  on  the  Ohio  river,  at  Sfcephensport^ 
Breckinridge  county,  extending  into  Breckinridge,  Grayson,  Edmonson, 
Hart,  Warren,  Butler,  Logan,  Todd,  Christian,  Muhlenburg,  Hopkins, 
Ohio,  and  Hancock  counties. 

By  my  instructions,  I  was  reqmred  to  extend  the  work  of  this  season 
so  as  to  enable  me  to  lay  down  the  margin  of  the  western  coal  field  of 
Kentucky. 

The  lines  have  been  extended  into  the  counties  above  enumerated,  and 
a  skeleton  map  is  constructed  on  which  is  laid  down  the  geological  meas- 
ures, forming  the  sur&ce  rock,  when  intersected  by  the  line  of  survey. 

The  party  under  my  direction  began  its  field  operations  on  the  21st 
of  April,  and  closed  on  the  12th  day  of  July.  During  the  early  part 
of  the  season  the  work  was  somewhat  retarded  by  continued  and  heavy 
rains;  notwithstanding  which,  the  party  has  been  able  to  accomplidi 
during  the  time  they  remained  in  the  fidd,  482  miles  of  line. 

A  greater  part  of  the  r^on  in  which  this  work  had  to  be  done  is  the 
roughest  country  in  western  Kentucky.  The  margin  of  the  coal  field 
in  western  Kentucky  is,  as  you  are  well  aware,  surrounded  by  the  mill- 
stone grit  sandstones  and  the  intercalated  beds  of  limestone  and 
aluminous  shales;  usually  dipping  at  a  conaderable  angia  These 
formations  worn  into  deep  ravines,  by  most  of  the  water  courses, 
produce  a  broken  country,  while  the  interval  between  the  streams 
is  usually  filled  with  steep,  rocky  hills.  Within  this  mar^n  of  mill- 
stone grit  the  surface  is  generally  more  level,  since  the  beds  of 
the  coal  measures  are  spread  out  with  a  dip,  becoming  gradually  more 
gentle  from  the  margin  toward  the  centre  of  the  basin,  with  which  the 
surface  of  the  country  generally  conforms. 

To  define  the  margin  of  the  coal  measures,  which  was  the  principal 
object  of  the  work  of  this  season,  the  surveys  were  mostly  located  in  or 
near  the  belt  of  the  millstone  grit^  and  associated  limestones. 

A  fiimiliar  acquaintance  with  the  several  beds  of  the  millstone  grit, 
became  of  the  first  consequence  to  enable  me  to  direct  the  work  in  such 
a  manner  as  to  aooompUsb  the  immediate  ot\|eot  of  the  work  oi  this 
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fleason  as  i&iadly  as  posdblfi^  and  confine  it  to  as  narrow  a  belt  of  coun- 
try as  pTaotioable*  In  conseqoenoe^  hoive?er,  of  the  impmotioahlo  cfaar- 
aoterof  Uie  ooantry,  and  the  vant  of  roads  along  my  line  of  obaervationy 
Biany  ooasiiluaUs  diyergenoea  became  necesaaiy  on  eitibor  side  of  iiio 
exttct  boundaiy  line  to  be  defined;  lendering  %  flfeqoently  neceeeaiy 
to  ran  anmnd  a  coantry  instead  of  passuig  ttnoci^  it;  whichy  if  pno- 
twaUe^  would  moie  effeetoally  haw  aooompliBbed  the  porpoae  urtonded^ 
I.  «^  to  define  the  margin  of  the  western  coal  field. 

The  surveys  previously  b^gun  in  Union  oonnty  had  been  eaEtended 
into  Crittenden,  CSaldweD,  and  Cbristiaa  counties;  now  it  was  neeeosary 
to  extend  them  through  the  northern  part  of  Todd,  Logan,  BaHer, 
Warren,  Edmonson,  the  western  part  of  Hart^  the  southern  and  weatom 
part  of  Gtaysen  and  Breckinridge^  to  the  (Mf>  xiver. 

The  coal  measures  on  the  norfii  and  east  side  of  Gieen  river  were 
fi)und  lying  on  the  tops  of  the  ridges  and  tabbJand.  The  tnandbee 
and  cie^  cutting  throng  them  have  carried  portions  of  fliem  away, 
having  oocaebnal  patdies  and  catlieni  on  the  ridges  between  the  stnaoia. 

Befiue  entering  upon  the  details  of  this  survey,  the  Mowing  seotikm 
of  the  millstone  grit^  and  Hm  limestone  intercalated  with  it^  wiH  be  ^ven. 
The  beds  of  this  sectfam  will  be  designated  in  this  chapter  by  the  num- 
bers here  severally  atttached  to  them.  No  cut  was  firand  on  the  BDar- 
^  of  the  basin  which  gave  the  whole  section;  it  has,  therefixre^  been 
constructed  of  two  or  more  sections  joined  together — ^reference  of  local- 
ity being  made  to  the  place  of  each  part  of  the  section : 

No.  22.    Sedion  of  the  Millstone  ffrit  heds^  at  the  margin  of  the  Westr 
em  cod  fidd  of  Kentucky ^  in  Hancock  and  Breckinridge  counties. 


MAtflrial. 

ThtckoMi. 

EleratioD. 

Place  of  Breckinridge  coaU  Hancock  co.* 
under  day  and  sandy  ihale. 

Soft  yellow  sandstone. 

__ 

Feet. 

1 

40 

JtlAl^fft. 

Feet 
511 

510 

Inolies. 

6 

8 
8 

1    1 

1    1    1 

1    1 

1    1    1 

1    1 

1    1    1 
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Section  No.  22-^— Gontinoed . 


Material. 


I    I    I 


o 

I 
■s 
s 

09 


I    I    I 


I    t 


L.         l—        i- 


i—      £_ 


Z_        l— 


o 
a 

s 
s 

a, 
31 


9 

i2 


GO 


I     I 


I    J I 


I     I 


I     I     I 
I     I 


Thickness. 


Feet 


50 


10 


84 


Inches. 


8 


ElevatioB. 


Feet. 


Inches. 


470 


430 


410 


Place  of  coal,  (local.) 
Upper.^ar  saadstone,  (local) 


3 


2 


HeaFj  sandstone. 

Conglomerate,  (local,)  equivalent  to  the 
'« Shot  Poach  Sandstone^**  9d  Vol.  p.  88. 


Place  of  thin  coal,  (local,)  generalljdark 

shale. 


Steep  covered  space,  limestone,  ( 7)    See 
Dia.  No.  4,  Vol.  1,  Ky.  Geol.  Reports. 


Alumiooos  shale. 


Sandstone,  thin  beds,  hard,  fossiliferous, 
from  4  to  45  feet  thick,  (local.) 


i 


SM 
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_| L_ 

I    I 


r~r~i 
I   I 


CriDoidci.    (LootUtjr,  fDo2*s  HUL 


UMMtaWi  ccatdring  Balarapboo. 


Thft  bote  of  tb«  ouH  klun^Doiia  BhUe. 


Llmetlone  in  thick  b 


AlwaiBouB  ibalu- 


Thia  bedded  MndMone,  Ttt  SaodMon*. 

Thick  baddad  undatoae,  Tai  8*iidaioa«. 
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Section  No.  22 — Continued. 


Second  Limestone. 

Mkteriid. 

Thickness. 

• 
Eleyation. 

Yellowish  gray  limestone ;  thin  beds. 
Buff  limestone*  (local.) 
Chert  beds,  (local.) 

Feet. 

Inches 

Feet 

Inches 

87 
93 

69 

3 
1 

15 

10 

4 


9 

6 
6 

149 
119 

99 

30 

27 
25 
95 

10 

6 
9 

9 

iC_     ^ 

L.       t-       L. 

1—     L. 

i-        I—       L. 

L.     t- 

U       I-      t- 

Oolitic,  (local.) 

L.     L. 

White  limestone. 

• 

Coarse  sandstone. 

Coarse  sandstone;  oblique  beds  of  depod- 
tion ;  4  beds. 

inridge  county. 

U        L.       L. 

> 

1 
1- 

1 
J 

i. 

1 
E  , 

QQ 

QQ 

V 

L.      L. 

I-.       U       L. 

1          1 

1           1           1 

1           1 

1          1 

1           1           1 

1          1 

1          1 

1           1           1 

1           1           1 

1         1 

1          1 

! 

1           1           1 

i         1 

t-      t-      u 

of  hmestone. 
limestone. 

r   r 

Blue  gray  marl. 

Fine  grained  sandstone*  10  to  35  feet 
thick. 

CaT«noui  member  of  enb^oarboniferous 
limestone. 

r    r    r 

L.      t- 

1                     1                   1 

1                    1 

1                    1                    1 

1                 1 

Z-.      L^ 

L-      U 

L,       L^       L. 

£-      U 

L^       L^       U 

L.     U 

i^       L.      U 

L.     L. 
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The  Topographical  Gecdogical  Siurvey  begins  at  Stephensporty  Breck- 
inridge county,  on  the  Ohio  riyer,  on  the  cayemoos  member  of  the  sub- 
carboniferoas  limestone,  (section  22.)  The  hills  near  the  Ohio  riyer  rise 
rapidly,  and  include  sandstones  and  limestones  Nos.  1  and  2,  the  hill 
bdng  capped  by  sandstone  No.  3  in  a  few  places ;  the  yarious  changes 
in  these  beds  may  be  seen  by  the  seyeral  sections  on  the  lines  trayerang 
Breckinridge,  Orayson,  uid  Edmonson  counties. 

On  the  east  side  of  the  mouth  of  Sinking  creek  the  cayenuHis  mem- 
ber of  the  sub-carboniferous  limestone  is  in  sight,  while  the  beds  on  the 
west  fflde  are  coyered  by  the  wasted  materials  of  the  same  beds  at  tiaear 
outcrop,  and  those  lying  aboye  in  the  hiU,  concealing  the  lower  part  of 
the  section.  Half  a  mile  south  of  Stephensport,  the  lower  part  of  tlie 
hill,  on  the  west  side  of  Sinking  creek,  is  made  up  of  hard  and  soft 
material,  producing  two  distinct  terraces.  !EVom  the  top  of  the  terraces 
to  the  top  of  the  hiU,  we  haye  the  following  section : 

No.  23.     Section  south  of  StepAensporty  Breckinridge  country  h&if  a 

mile  from  the  Ohio  river. 


Top  of  hill. 

Covered  space 

Yellow  sandstone,  with  jellow  alnminous  spots,  (in  cayities?) 

Covered  space  _ - 

Limestone,  upper  part  earthy 

Earthy  ash-colored  shale  -_1 

Sandstone • 

PentremUal  limestone 

Tiiin  bed  of  limestone 

Gray  limestone - 

Sandy  mud  bed 

Limestone 

Covered  space  to  bed  of  Sinking  creek 

Bed  of  Sinking  creek. 


TbickDMS. 


Feet 

Inches. 

30 

22 

54 

15 

16 

20 

8 

1 

3 

3 

2 

11 

10 

112 

mm   »«««• 

EleraftioB. 


291 
261 
239 
185 
170 
154 
134 
126 
125 
122 
120 
112 


3 
3 
2 
2 
3 
3 
3 
2 
11 
11 


The  hill  is  farther  increased  by  the  addition  of  superior  beds ;  and  at 
Mr.  Thompson  Greene's  the  hills  are,  by  barometer,  413  feet  high,  or 
122  feet  higher  than  top  of  section,  rising  into  the  shales  and  limestones 
of  No.  3,  equivalent  to  the  beds  of  Grayson  Springs,  Falls  of  Rough 
creek,  and  the  beds  above  and  at  the  base  of  the  Nolin  furnace.  The 
triangular  Bryazoa  found  in  such  abundance  and  perfection  at  the  Ms  of 
Rough  creek,  was  recognized  hera    It  has  a  short,  vertical  range^  and 
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has  been  found  only  in  the  upper  part  of  the  beds  of  the  3d  limestone. 

The  same  beds  are  seen  on  the  road  between  Lewisport  and  Har- 
rodsburg;  the  dip  is  quite  irregular.  Though  the  same  beds  are  seen 
between  these  two  localities,  there  are  certain  modifications  of  the  mate- 
rials worthy  of  note.  The  bed  of  limestone-  No.  2,  at  Mr.  John  Elder's, 
receives  upon  it  a  thick  bed  of  aluminous  shale  land  marlita  A  well 
having  been  sunk  in  these  shales  at  Mr.  Elder's,  the  water  was  found  to 
be  so  much  impregnated  widi  alumina  and  sulphate  of  iron  (copperas)  as 
to  be  unfit  for  use ;  even  the  cattie  refuse  to  drink  it  In  the  waste  of 
the  materials  dug  firom  this  well  are  to  be  found  crystals  of  sulphate  of 
lima 

The  land  upon  these  beds  is  rollmg ;  generally  heavy  timbered  with 
white  oak,  poplar,  sugar-tree,  gum,  &c. 

The  line  crosses  a  ravine  at  40,940  feet  firom  Stephensport,  in  which 
is  exposed  a  thin  plate  of  Productus  lipiestone,  a  part  of  limestone  No.  2« 
Tfajs  bed  is  seen  at  the  crossing  of  Clover  creek,  and  again  in  Hardin's 
creek  valley.  It  has  been  seen  in  no  other  part  of  the  millstone  grit 
beds,  and  is  probably  quite  local 

About  five  miles  south  of  Stephensport  the  road  crosses  a  deep 
synclinal  fold  in  the  rocks,  the  deep  valley  cutting  only  to  the  top 
of  the  2d  limestone. 

The  following  section  shows  the  change  in  the  beds  of  the  2d  lime- 
stone, as  seen  in  the  cut  immediately  north  of  Hardinsburg : 

No.  24. 


Hca^y  sandstoDe,  (sandstone  No.  3) .. 

Aluminous  shale ^ ......... 

Semi-oolitic  limestone ;. ^. ...... 

Yellow  earthy  limestone  . .. ... 

Crystallized  limestone 

Covered  space,  soft  sandstone,  top  of  sandstone  Vo.  2 

Sandstone . . . 

Hardin's  creek. 


Thickness. 

ElOTI 

1 

Feet. 

Inches. 

Feet 

22 

106 

6 

94 

10 

4 

84 

15 

8 

77 

10 

€2 

48 

3 

52 

4 

4 

Inches* 


3 
3 

3 

II 

3 

3 


From  Hardinsburg  southward,  toward  Winchell's  mill,  the  rocks  are 

quite  horizontal ;  the  sur&ce  rock  generally  being  beds  of  sandstone 

No.  3,  with  occamonal  patches  of  limestone  No.  8.    ThsBe  patches  of 
70 
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limestone  No.  3  occupy  usually  only  a  few  acres  in  extent,  presentiiig 
the  appearance  of  a  flat  knoll. 

The  soils  surrounding  these  knolls  of  limestone  are  modified  by  the 
addition  of  lime,  derived  from  the  beds  in  the  knolls ;  a  change  of  tim- 
ber iuTariably  marks  the  margin  of  the  influence  of  the  lime  beds. 

The  upper  part  of  sandstone  No.  8,  on  the  line  before  allnded  to,  is 
in  thin  beds,  fine  grained,  decomposing  rapidly.  The  lower  part  of  the 
mass  being  a  thick  bedded,  hard  sandstone,  resisting  atmospheric  infla- 
ence  wdl ;  it  stands  out  when  cut  in  a  bold  escarpment 

The  chemical  character  of  the  whole  mass  is  not  such  as  to  produce 
fertile  soils  by  decomposition.  The  lack  of  phosphate  of  lime  may  be 
supplied  by  the  fossiliferous  limestones  lying  botii  above  and  below  it ; 
the  lower  bed  being  cut  into  by  nearly  all  the  drains  crosong  tbe 
road. 

Teweirs  branch  cuts  through  limestone  No.  2  at  the  road,  and  rmui 
on  the  top  bed  of  sandstone  No.  2.  On  the  south  side  of  the  branch 
the  dip  is  strongly  marked  3^  to  4^  to  tlie  north. 

The  bed  of  the  North  fork  of  Rough  creek,  east  of  tiie  road,  presents 
oonsida:able  disturbance. 

No.  25.     Section  an  north  side  of  North  fork  of  Rough  creek. 


TfaiekiMBS. 


Feet.  ;  Inches. 


Coaree  sandstone,  conglomerate,  (5th  sandstone) 

Sandy  shale,  with  thin  coal  markings  _ 

Sandy  shale  _ 

Earthy  yellow  limestone 

Crystalized  limestone,  PeniremiUSf  k2 

Limestone,  partly  covered 

Covered  space 

S:indstone 

Pentremital  limestone 

Limestone  talus - 

Tliin  bedded  sandstone 

Heavy  sandstone 

Covered  space 

Bed  of  North  fork  of  Rough  creek. 


30 

2 

14 

1 

2 

38 

74 

21 

22 

2*; 

16 
16 
10 


EneTfttfon. 


'eet. 

Inches. 

274 

8 

244 

8 

242 

8 

228 

8 

227 

3 

226 

2 

187 

9 

113 

2 

91 

8 

69 

8 

43 

27 

lU 

8 

A  trough  occui-s  between  Tewell  and  North  fork  of  Rough  creek ; 
the  hills  and  table  lands  are  about  the  same  in  altitude  as  the  table  north 
of  Tewell's  creek. 

The  base  of  the  5th  sandstone  is  first  seen  at  one  and  a  half  miles 
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of  Nortiii  fork.  The  second  sandstone  lies  near  the  drainage  on  the 
sooth  side  of  North  fork,  dipping  rapidly  toward  the  creek.  On  the 
north  side  of  the  creek,  at  the  place  of  Section  25,  the  rocks  dip  to  the 
north  as  fiif  as  they  are  exposed.  «The  beds  of  the  branches  flowing 
into  the  North  fork  show  frequent  waves  and  interruptions  of  dip. 

The  hill  .on  ihe  south  side  of  North  fork  is  ascended  on  the  sloping 
mass  of  sandstone  No.  2,  mlakk  becomes  the  sur&ce  rock  for  some 
disbmce. 

At  the  &nn  of  Mr.  Spencer  the  road  ascends  the  2d  limestone  and 
ibe  Sd  sandstone,  capped  by  an  outlier,  or  isolated  patch,  of  the  3d 
limestona  The  3d  sandstone  then  becomes  the  surface  rock  to  McDan- 
ielsburg;  from  which  point  to  Ilo\igh  creek,  at  Winchell's  mill,  the 
drains  and  branches  lie  in  beds  mostly  on  limestone  No.  2  and  the  upper 
beds  of  sandstone  No.  2.  Near  Rough  creek  a  small  patch  of  lime- 
stone No.  3  caps  the  tops  of  the  ridge,  on  which  the  road  lies.  In  no 
part  of  the  route  on  the  south  side  of  the  North  fork  of  Rough  creek 
has  the  waste  of  the  dth  sandstone,  or  any  bed.  of  it^  been  seen. 

The  beds  of  limestone  Nos.  2  and  3,  which  are  cut  by  drainage  and 
denudation,  near  Rough  creek,  show  the  action  of  rapid  currents  dur- 
ing their  deposition ;  the  fossils  are  generally  washed  and  broken.  The 
triangular  Bryazoa  of  the  falls  of  Rough  was  seen  in  limestone  No.  3, 
three  quarters  of  a  mile  from  the  mill. 

The  rocks  are  much  disturbed  and  fractured  near  the  mill  Imme- 
diately above  the  road  crossing  the  rocks  are  the  cavernous  beds  of  the 
sub-carboniferous  limestona  On  the  north  side  of  the  creek  they  are 
tilted  at  an  angle  of  from  8^  to  20^  toward  the  northwest  This  dip 
continues  for  some  distanpe  up  the  creek,  rapidly  bringing  to  tlie  light 
the  sub-carboniferous  beds. 

On  the  sonth  side  of  the  creek  the  beds,  from  the  sub-carboniferous 
limestone  upward,  are  well  exposed;  they  ^libit  the  unmistakable 
evidence  of  disturbances  in  the  cavernous  member  of  the  sub-carbonif- 
erous limestone  previous  to  the  deposition  of  sandstone  No.  1.  The 
limestones  of  the  former  bed  are  cracked  and  slipped,  forming  deep 
notches  between  the  standing  and  the  slipped  parts  of  the  bed ;  the  sur- 
£ice  of  the  beds  is  water-worn,  and  the  upper  angular  corners  are 
rounded.  Upon  this  worn  sur&ce,  and  into  the  notches,  the  thin,  flag- 
like  beds  isi  sandstone  No.  1  are  dqKMited;  sewral  of  the  first  bdds 
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being  required  to  fill  the  vacancies  occasioned  by  the  sunken  part  of  the 
limestona  The  ends  of  the  first  beds  abut  against  a  perpendicular  wall 
of  it ;  after  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previoudy  deposited  and  the  higher  parts  of  the  limestone  beneath  it 

No.  26.     Section  of  sub-carboniferous  limestone  and  millstone  grit  bedSj 

north  side  of  Rough  creekj  at  WincheWs  mill 


Covered  upace,  dark  clay  shale... 

Limestone 

Thin  bedded  sandstone,  (probably  slipped) 

Limestone . 

White  clay 

Sandstone,  in  heavy  beds ... 

Thick  bedded  Umestonei  very  few  fossils.. 

Siliciouf  clay 

Fine  grained  sandstone 

Three  ledges  of  limestone»  (sub-caii).) 

Rough  creek. 


Thiduiets. 

Bleration. 

Feet 

laches. 

Feet. 

Inches 

«1 

% 

245 

8 

lb 

^  ^^ 

214 

5 

196 

25 

191 

.•   ^  V— — 

14 

166  ' 

60 

159    

SO 

9-'    

12 

72  , 

10 

60    

60 

50 

From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
1st  limestone;  92  to  1(50,  2d  sandstone,  equivalent  to  the  lower  Tar 
Spring  sandstone  of  Breckinridge  county;  100  to  214,  2d  limestone, 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  arc  not  added  because  they  are  so  much 
slipped  and  disturbed  that  they  cannot  be  satisfactorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  bd^en  up  at  the 
forks  of  the  road  lejiding  toward  the  Sulphur  Springs,  on  the  North  fork 
of  liough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  milas,  when  it  rapidly  falls  off  toward  the 
creek,  carrying  down  all  the  measures,  in  half  a  mile,  about  1 00  feet. 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  fiiults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  (lows  into  the  North  fork  in  the  trougli. 
The  dip  is  from  the  main  creek  up  the  valley  of  the  branch,  which 
flows  on  the  upturned  edges  of  the  rocks,  which  dip  rapidly  under  its 
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bed.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernous  member  of  the  sub-carboniferous. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south ;  the  direction  of  the  dip  at 
Wiucheirs  mill  is  northwest ;  in  both  instances  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15^  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it. 

The  rocks  between  Rough  creek  and  Eskridge^s  ferry  are  all  the  beds 
of  the  millstone  grit;  the  5th  sandstone  capping  the  ^Sand  knob"  near 
the  &rm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  detennined  by  barometer : 

No.  27.     Section  from  Eskridge^s  ferry  to  top  of  ^Sandstone  kmb.^* 

Horizontal  distance^  one  and  a  half  miles. 


Heavy  sandstone,  conglomerate  in  lower  beds — . . 

Covered  space,  showing  shales,  limestooe,  and  sandstone  at  the 
b 


:i8e 


Sandy  shale  and  limestone « 

Covered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 

showing  near  middle ... 

Bed  of  Rough  creek. 


Thickness. 


Feet. 


145 

134 
94 

54 


Inches. 


Elevation. 


Feet.   Inches. 


427 

7 

283 

148 

7 

64 

•.». _^ 

Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  ste^  rocky  bluff  of 
45  to  50  feet ;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  WinchelFs  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly  j  they  are  found  to 
be  thickening  to  the  southwest. 

From  the  ferry  to  the  fells  of  Rough  and  tlie  litchfield  road  the  land  \r 
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being  required  to  fill  the  vacancies  occasioned  by  the  sunken  part  of  the 
limestone.  The  ends  of  the  first  beds  abut  against  a  perpendicular  wall 
of  it ;  afler  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previously  deposited  and  the  higher  parts  of  the  limestone  baieath  it 

No.  26.     Section  of  sub-carhoniferous  limestone  and  millstone  ffrit  beds, 

north  side  of  Rough  creeky  at  WincheWs  milL 

^—^—1  11  ■»■  ■^■■■M  ■■■!  ■!■■  ■■■M  ^1  ■■■■!      Mpa^i^M^— ^a^l^B      ^  W  ■  ■  .^-^^^  ^^1^— ^^^— ^ 

I 

ThicIui6B8. 


f 

Covered  upacey  dark  claj  shale.....* ^.. 

Limestone 

ThiD  bedded  Bandstone,  (probablj  slipped) 

Limestone . 

While  clay 

Sandstone,  in  heavy  beds .«.. 

Thick  bedded  limestone »  very  few  fossils 

Silidoufl  clay , 

Fine  grained  sandstone .  — . 

Three  ledges  of  limestone,  (siib-eafi>.)  — - 

Rough  creek. 


Feet 

lMh«k 

^ 

31 

% 

Iti 

« ..  .» 

5 

25 

14 

60 

S<) 

12 

10 

60 

From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
1st  limestone;  92  to  10(5,  2d  sandstone,  equivalent  to  the  lower  Tar 
Spring  sandstone  of  Breckinridge  county;  lOG  to  214,  2d  limestoue, 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  tliose 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
slipped  and  disturbed  that  they  cannot  be  satisfiictorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  taken  up  at  the 
forks  of  the  road  leading  toward  the  Sulphur  Springs,  on  the  North  fork 
of  liough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  miles,  when  it  rapidly  falls  oil*  toward  the 
creek,  caiTying  down  all  the  mcjisures,  in  half  a  mile,  about  1 00  feet. 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  fiuilts  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  flows  into  the  North  fork  in  the  trough. 
The  dip  is  from  the  main  creek  up  the  valley  of  the  branch,  whiuh 
flows  on  the  upturned  edges  of  the  rocks,  which  dip  rapidly  under  its 
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bed.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernous  member  of  the  sub-carboniferous. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south ;  the  direction  of  the  dip  at 
Wiucheli's  mill  is  northwest ;  in  both  instances  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15^  to  35°.  On 
the  north  side  of  the  creek,  near  tlie  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it. 

The  rocks  between  Rough  creek  and  Eskridge's  ferry  are  all  the  beds 
of  the  millstone  grit ;  the  5th  sandstone  capping  the  ^  Sand  knob  "  near 
the  farm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  deteimined  by  barometer : 

No.  27.     Section  from  EHkridge^s  ferry  to  top  of  '^Saiidstone  knoh.^^ 

Hoi'izontal  distance^  one  and  a  half  miles. 


Tliickness. 


Feet. 


Hearj  nandfttone,  conplomenite  in  lower  beds . 

Covered  space,  showiug  shules,  limeiitoDey  and  sandstone  at  the 
b 


:Lse 


Bandy  shale  and  limestone 

Cuvered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 
showing  near  middle ... 

Bird  of  Rough  creek. 


145 

134 
94 

54 


Inches. 


Elevation. 


Feet.  -Inches. 


427 

148 
54 


7 
7 


Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  ste^  rocky  bluff  of 
45  to  50  feet ;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2  ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  WinchelFs  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly ;  they  are  found  to 
be  thickening  to  the  southwest 

From  the  ferry  to  the  fells  of  Rough  and  tiie  Litchfield  road  the  land  lis 
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being  nqoiTed  to  fiSl  iiie  vwnioies  oomsfened  by  the  mnkn  part  i»f  flie 
liA6rt<ma  Tbe  ends  of  tbe  flist  beds  abot  agynafe  a  peqmidiciilar  inO 
of  it;  after  iiie  cavitiea  are  filled,  the  beds  aie  oootivDOOB  over  the  bed 
previoody  deposited  and  tbe  bi^tap  purts  iof  tbe  IbMstoiie  beneatfa  it 

No.  26.    SeeHon  &f  syi<arhamferau$  Umegtane  wid  mSUtone  grit  beds, 

north  Ude  of  Rou^h  creek,  at  Wincheffe  mUL    : 


.iijbi 


€^T6rtd  fpftoe,  dark  eky  ihftlv.....^...^^*...'.^.... — ... .^ 

TMd  bedded  Madrtone,  (pcolwbly  sllt)ped)  ..' .' . 

While  ci«y'rii™ii!irrriii"iir~~ir"iiiiric:i™iiii 

BMidftoiie,  in  Im^vj  beds.... ••...— •...—^•••••••^-.•.»....» 

Thick  bedded  UmeBton^*  rwj  few  fiMtile . 

Silieloui  obf  . ......^ — ^^ — ......«.^-........— .... 

Floe  grained  Mndstone . ..... •*•... !.....« ... 

Three  ledgee of  UnMstone^  (Mbreubb}...-.........^.^.......^ 

Rough  creek. 


ThlekMH. 


iMlMl.    FMk. 


ai 

18 

i 

14 


o^ 


19 
10 


-•V.A.. 


914 
196 
1!M 
1S6 
IM 

78 


From  50  feet  to  bed  of  creek,  belongs  to  ibe  cavernous  member  of 
tbe  sub-carboni&rous  limestone ;  50  to  72, 1  st  sandstone ;  72  to  92,  to 
1st  limestone;  92  to  1C6,  2d  sandstone,  equivalent  to  tbe  lower  Tar 
Spring  sandstone  of  Breckinridge  county;  16G  to  214,  2d  limestone, 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
slipped  and  distuibed  that  they  cannot  be  satisfactorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  taken  up  at  the 
forks  of  the  road  leading  toward  the  Sulphur  Springs,  on  the  North  fork 
of  Rough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  miles,  when  it  rapidly  falls  off  toward  the 
creek,  carrying  down  all  the  measures,  in  half  a  mile,  about  1 00  feet 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  &ults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  flows  into  the  North  fork  in  the  trough. 
The  dip  is  from  the  main  creek  up  tbe  valley  of  the  branch,  which 
flows  on  the  upturned  edges  of  the  rocks,  which  dip  npidly  under  its 
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bed.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernous  member  of  the  sub-carboniferous. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south ;  the  direction  of  the  dip  at 
Wincheirs  mill  is  northwest ;  in  both  instances^  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15^  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it. 

The  rocks  between  Rough  creek  and  Eskridge^s  ferry  are  all  the  beds 
of  the  millstone  grit;  the  5th  sandstone  capping  the  ^Sand  knob"  near 
the  &rm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  detennined  by  barometer : 

No.  27.     Section  from  Eskridge^s  ferry  to  top  of  ^Sandstone  knob^ 

Horizontal  distance^  one  and  a  half  miles. 


Thickness. 

Elevation. 

Feet. 

Inches. 

Feet. 

427 

289 
148 

54 

Inches. 

Heavy  sandstone,  conglomerate  in  lower  beds..... .......... 

145 

134 
94 

54 

7 

7 

Covered  space,  showing  shales,  limestone,  and  sandstone  at  the 
b:u4e . - — --. ..^.. _...._. ._..-—. 

7 

Sandy  shale  and  limestone .. ....... . 

Covered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 
showincT  near  middle --—-.  —  -.-——.-_-—  ............. 

Bed  of  Rough  creek. 

Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  ste^  rocky  bluff  of 
45  to  50  feet;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  WinchelFs  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly  j  they  are  found  to 
be  thickening  to  the  southwest 

From  the  ferry  to  the  Ms  of  Ron^  and  the  Lstohfidd  road  the  land  ti3 
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being  required  to  fill  the  vacancies  ocoamoned  by  the  sunken  part  of  the 
limestone.  The  ends  of  the  first  beds  abut  against  a  perpendicalar  wall 
of  it ;  afler  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previously  deposited  and  the  higher  parts  of  the  limestone  beneath  it 

No.  26.     Section  of  sub-carboniferous  limestone  <md  millstone  grit  beds, 

north  side  of  Rough  creekj  at  WinchelTs  milL 


Covered  upace,  dark  claj  shale.....* . 

Limestone 

ThiD  bedded  saiid8toiie»  (probablj  slipped) 
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While  clay 

Bandstoiie,  in  heavy  beds ... 

Thick  bedded  Umestone*  very  few  fossils.. 
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Pine  grained  sandstone 

Three  ledges  of  limestone,  (siib-eafi>.) 
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From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
1st  limestone;  92  to  100,  2d  sandstone,  equivalent  to  the  lower  Tar 
Spring  siindstoiie  of  Brookiiiridge  county;  160  to  214,  2d  limestone, 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
shpped  and  disturbed  that  they  cannot  be  satisfactorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  fciken  up  at  the 
forks  of  the  road  le^iding  toward  the  Sulphur  Springs,  on  the  North  fork 
of  liough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  miles,  when  it  rapidly  falls  oflF  toward  the 
creek,  carrying  down  all  the  measures,  in  half  a  mile,  about  1 00  feet. 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  Ciults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  Hows  into  the  North  fork  in  the  trough. 
The  dip  is  from  the  main  creek  up  the  valley  of  the  branch,  which 
Hows  on  the  upturned  edges  of  the  rocks,  which  dip  rapidly  under  its 
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bed.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernous  member  of  the  sub-carboniferous. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south ;  the  dir^tion  of  the  dip  at 
Wiucheirs  mill  is  northwest;  in  both  instances  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15^  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it 

The  rocks  between  Rough  creek  and  Eskridge^s  ferry  are  all  the  beds 
of  the  millstone  grit;  the  5th  sandstone  capping  the  ^Sand  knob"  near 
the  &rm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  deteiinined  by  barometer : 

No.  27.     Section  from  Eskridge^s  ferry  to  top  of  ^Sandstone  knobJ*^ 

Horizontal  distance^  one  and  a  half  miles. 


Heavy  sandstone,  conglomerate  in  lower  beds . 

Covered  space,  showing  shales,  limestone,  and  sandstone  at  the 

base - ,- 

Sandy  shale  and  limestone - 

Covered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 

showing  near  middle ... « 

Bed  of  Rough  creek. 
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Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  ste6p  rocky  bluff  of 
45  to  50  feet ;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  ilie  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  WinchelFs  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly ;  they  are  found  to 
be  thickening  to  the  southwest 

From  the  ferry  to  the  Ms  of  Ron^  and  the  Lstohfidd  road  the  land  fis 
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being  required  to  fill  the  vacancieB  ocoamoned  by  the  Bunken  part  of  the 
limestone.  The  ends  of  the  first  beds  abut  against  a  perpendicular  wall 
of  it ;  afler  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previously  deposited  and  the  higher  parts  of  the  limestone  breath  it 

No.  26.     Section  of  sub-carboniferous  limestone  and  nUUstone  grit  beds, 

north  side  of  Rough  creekj  at  WinchelTs  mill 


Covered  9pace,  dark  cUj  shale... . 
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From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
1st  limestone;  92  to  IGO,  2d  sandstone,  ecjuivalent  to  the  lower  Tar 
Spring  siiiulstoiie  of  Breckinridge  county;  lOG  to  214,  2d  limestone, 
incrcjised  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
slipped  and  disturbed  that  they  cannot  be  sitisfactorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  biken  up  at  the 
forks  of  the  road  le^iding  toward  the  Sulphur  Springs,  on  the  North  fork 
of  Rough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  milos,  when  it  rapidly  falls  oflF  toward  the 
creek,  carrying  down  all  the  measures,  in  half  a  mile,  about  1 00  ft^et 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  fiiults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  flows  into  the  North  fork  in  the  trough. 
The  dip  is  from  the  main  creek  up  the  valley  of  the  branch,  which 
llowB  on  the  upturned  edges  of  the  rocks,  which  dip  rapidly  under  its 
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bed.  Sandstone  No.  1  caps  the  month  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernoua  member  of  the  sub-carboniferous* 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south;  the  dir^tion  of  the  dip  at 
Winoheli's  mill  is  horthwest;  in  both  instances  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15^  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it 

The  rocks  between  Rough  creek  and  Eskridge^s  ferry  are  all  the  beds 
of  the  millstone  grit ;  the  5th  sandstone  capping  the  ^  Sand  knob  *'  near 
the  &rm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — ^the  thickness 
of  the  beds  determined  by  barometer : 

No.  27.     Section  from  Eskridge^s  ferry  to  top  of  ^Saridstone  knoh.^^ 

Horizontal  distance^  one  and  a  half  miles. 


Heavj  ftandstone,  conglomerate  in  lower  beds .. . • 

Covered  space,  showing  shales,  limestone,  and  sandstone  at  the 

base , , 

Sandy  shale  and  limestone...  •....— 

Covered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 

showing  near  middle - ... 

Bed  of  Rough  creek. 
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Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  ste^  rocky  bluif  of 
45  to  50  feet ;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  Winchell's  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly ;  they  are  found  to 
be  thickening  to  the  southwest. 

From  the  ferry  to  the  fells  of  Rough  and  tiie  Litohfield  road  the  land  ^ 
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nearly  levd ;  one  outline  of  tbe  shale  and  the  limestone  beds  of  No.  3 
being  encoontered  near  the  forks  of  the  road  to  McGee's  ferry.  From 
this  point  the  dip  is  south ;  the  sur&ce  Ming  with  the  dip  to  the  lidi- 
field  road,  which  is  entered  at  the  junction  of  the  beds  of  limestone  No. 
2  with  sandstone  No.  3. 

Towards  Litoh&eld  the  road  lies  in  the  valley,  and  frequently  in  the 
bed  of  Pleasant  run,  a  creek  with  a  rapid  &1L  The  valley  of  the 
branch,  for  a  considerable  distance,  lies  on  the  top  part  of  limestone  No. 
2.  Near  the  £irm  of  Mr.  Jas.  R.  W.  Eekridge  tbe  rocks  dip  rsqpidly  to 
the  southwest ;  the  hill  tops  on  the  south  being  capped  by  a  bedof  ooal ; 
the  hill  rising  above  the  branch  217  feet 
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The  coal  of  this  section  is  the  lowest  coal  seen  on  the  margin  of  the 
basin  south  of  Rough  creek  and  north  of  Green  river.  It  probably 
lies  above  all  the  heavy  beds  upon  the  oth  sandstone. 

From  Pleasant  run  eastwardly  towards  Litchfield  the  road  line  does 
not  rise  above  the  4th  sandstone. 

The  aluminous  shale  associated  with  limestone  No.  3  increases  rapidly 
toward  the  east,  especially  the  beds  forming  the  upper  part  of  this  divi- 
sion. In  some  localities,  the  middle  part  of  limestone  No.  3  contains 
Pentremites  sulcatus,  (?)  Rom.  This  fossil  has  a  short  vertical  range, 
and  has  not  been  found  in  any  other  bed ;  it  is  probably  a  distinguishing 
and  characteristic  fossil  form  of  limestone  No.  3.  It  is  a  rare  form,  and 
is  found  only  in  certain  localities  in  this  bed. 
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By  the  line  from  tl)e  Litehfidd  road  to  Winchdrs  mill,  Little  Clifty 
is  crossed  near  the  Sulphur  Springs.  Hie  line  of  Little  Clifty  pre- 
sents  considerable  disturbance,  the  bed  of  the  creek  being  on  the 
cavernous  member  of  the  sub-carboniferous  rocks. 

Sandstone  No.  1  is  quite  thin.  Immediately  below  the  Spring,  an 
enormous  mass  of  sandstone  Na  2  has  fallen  toward  the  ci'eek,  and 
forms  the  bank  on  the  west  side  of  it  The  exact  arrangement  of  the 
rocks  was  not  investigated.  On  Little  Clifty,  west  of  the  Spring,  tho 
superior  rocks  are  much  broken,  and  in  many  places  are  cavernous. 
Between  Little  Clifly  and  Alum  Cave  fork  the  beds  of  sandstone  No. 
2  and  limestone  No.  2  are  the  only  beds  above  the  drainage.  At  the 
crossing  of  Cave  fork,  the  upper  part  of  limestone  No,  1  is  nearly  even 
with  the  water  of  the  creek ;  the  beds  exposed  are  soft  and  shaly,  and 
contain  great  numbers  of  Productua,  Terebratula,  and  comminuted  re^ 
mains  of  Crinoidea.  The  rocks  dip  to  the  west  and  south,  frequently 
interrupted  by  small  faults,  by  which  the  rocks  are  again  raised. 

The  point  of  intersection  with  the  Winchell's  mill  and  Litchfield  road 
(line  D)  is  on  sandstone  No.  3.  The  rocks  dip  towards  the  north  and 
northwest  from  this  point  nearly  to  the  mill,  with  occasional  waves 
reversing  tlie  dip.  The  waves  are  generally  small ;  the  effect  is  quite 
inconsiderable. 

The  following  section,  taken  three  miles  south  of  Rough  creek,  at 
Winchell's  mill,  will  show  some  of  the  changes  which  are  presented  in 
the  millstone  grit  beds,  and  towards  the  eouth  and  southeast : 

No.  29. 


Btoish-buff  sandstone,  in  thhi  plaiei;  breaking  into  recUngnlar 
and  parallelogr&mic  blocks,  (4th  sandstone,)  foesiliterons;  tke 
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Limestone,  bu£f  colored  beds ... • 

Shale  bed,  seen  as  red  aluminonsday ,.• . ..... 

Graj  limestone,  thin  platee ............•^....^..^•. ..«..« 

Shale,  9een  as  yellowish  clay . . 

Limestone^ . ............... . ..... 

Shale  bed,  seen  as  black  clay 

Thin  bedded  sandstone,  impregnated  by  eotl  tar,  (3d  saodatone)  . 

Limestone,  oolitic,  38  to  40 .. . ..... .. 

Sandstone,  heaTvbeds,  (3d  sandstone) ..«.......^ .... ,.. 

Limestone,  thin  beds .......................... . ..... 

Bed  of  branch. 


Thieknefls. 


Feet. 


90 
18 
12 
19 
10 
18 
8 
95 
40 
76 
10 


Indi< 


Elevation. 


Feet. 


949 
993 
905 
193 
181 
171 
153 
145 
190 
75 


Incheis 
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One  mile  south  of  tlie  phre  of  section,  sandstone  Xa  3  is  well 
marked  with  fosol  tar,  and  measares  30  feet  thick.  The  base  of  the 
2d  limestone  is  well  seen ;  the  beds  are  thicker  than  at  any  heretofore 
observed  locality. 

The  summit  of  the  ridge  dividing  Bough  creek  and  Nolin^  river,  two 
miles  north  of  litehfield,  has  a  cap|Mng  of  the  wasted  beds  of  the  otb 
sandstone ;  some  of  the  localities  still  preserves  the  ores  equivalent  to 
the  bed  at  the  top  of  Section  28. 

South  of  Litchfield,  on  the  Grayson  Springs  road,  the  shale  beds 
associated  with  limestone  No.  3  have  increased  io  thickness.  In  the  fcrf- 
lowing  section,  one  mile  northwest  of  the  Springs^  the  character  of  this 
change  is  set  forth  : 


Top  of  wasted  raatcmls  of  uDdstone  No.  5 « 

Ferraginoiiii  sandy  shale^ « ^ « 

Yellow  alaminous  shale,  containing  iron  ore 

OmT  aluniinotis  shale • 

Yellow  aluminous  shale . » ..^... 

Blue  aluminmifl  shale . .. 

Yellow  aluminous  shale 

Yellow  aluminous  shale,  hard - -_ 

Reddish  aluminous  shale «. .... . 

Covered  space,  alumiuous  shale,  with  fragments  of  sandstone  ^?o.  4 

Earthy  ferruginous  lim&<«tone . 

Eiirthy  ferruginous  limeHtone,  phell  bed 

Yellow  aluminous  limOHUme,  4  to  6  inches 

Red  aluminouH  clay,  (Indian  red),  bre^iking  into  angular  blocks.. 

Yt^llow  clav  Hhales,  in  place 

Yellow  and  blue  nliale 

Branch,  head  of  Bear  creek. 


ThidmesB. 

Elevrntioo. 

Feet. 

Inches. 

Feet 

Inches. 

8 

•  •  *  •  •• 

133 

3 

90 

*M«»»MW 

113 

3 

3 

92 

3 

4 

• 

90 

3 

5 

.     8€ 

3 

3 

«            MB^  ^^ 

81 

3 

2 

78 

3 

5 

76 

3 

5 

4 

71 

3 

30 

4 

65 

11 

1 

5 

35 

6 

1           5 

34 

1 

6    

32 

8 

10 

8 

32 

2 

5 

4 

21 

6 

16 

2 

16 

3 

The  changes  in  color  between  the  beds  of  shale  are  sharply  defined ; 
the  colors  are  very  bright.  The  4th  sandstone  is  represented  by  a  few 
segregated  blocks.  Limestone  No.  4,  if  represented  at  all,  is  repre- 
sented by  clay  sbtle.  On  Beaf  creek,  below  Grayson  Springs,  the  lower 
part  of  limestone  No.  3  is  seen,  represented  by  28  feet  of  limestone,  10 
feet  of  blackish  gray  shales,  above  which  lies  the  fossiliferous  bed  of  this 
locality. 

I  am  not  able  to  fill  the  hiatus  at  the  base  of  the  above  section ;  the 
yellow  and  red  shales  at  the  base  of  the  section  are  not  seen  at  the 
Grayson  Springa 
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The  section  continued  downward,  by  adding  the  members  outcropping 
at  the  Springs,  will  b^  as  follows : 

No.  29. 


Breik  at  bi^e  of  section. 

T«»p  (»r  point  below  Grayson  Springs. 

Coveretl  spice,  aluminous  shales 

Crystalline  limestone,  rem.iins  of  Crinoidea  _. 

Tiiin  bedded  lime<(toue,  Crinoid  betis 

Aluminous  ^htile,  bhick  and  gray  earth 

Lime-iione,  in  eolid  masses 

Tup  of  3d  8;indatoue. 


Thickness. 


Feet.  Inches 


18 

3 

1 

10 

30 


6 


Elevation. 


Feet. 

Inches. 

63 

S 

4.5 

3 

41 

8 

40 

30 

Remarkable  changes  of  dip  are  observed  south  of  Litchfield.  The 
rocks  are  sometimes  disposed  in  waves  which  conform  to  the  hills. 
Descending  towards  the  head  of  Bear  creek  the  dip  is  rapid  and  singu- 
lar.    Near  the  Springs  it  is  frequently  as  high  as  25°. 

From  the  Springs,  eastwardly,  to  the  Millerstown  road,  the  body  of 
sandstone  No.  2  is  seen  on  the  north  side  of  the  creek,  rising  in  bold 
clifls.  The  surface  rocks  on  the  south  side,  nesir  the  stream,  being  the 
aluminous  shale  beds  of  the  top  of  section  29.  brought  down,  probably, 
by  a  fault.  The  top  of  the  ridge,  between  Bair  and  Rock  creeks,  is 
capped  by  shale  beds  or  the  waste  of  the  5  th  sandstona  The  hills  along 
the  road  aflbrds  no  well  exposed  section. 

The  valley  of  Rock  creek  is  bounded  by  the  2d  sandstone— on  the 
south  side  of  the  creek  standing  in  wall-like  masses — ^is  here  covered  with 
hemlock  and  laurel. 

On  the  east  side  of  the  creek  the  road  ascends  the  masses  of  sand- 
stone No.  2,  limestone  No.  2,  sandstone  No.  3,  and  one  bed  of  limestone 
No.  8,  with  about  G5  feet  of  clay  and  marly  shale?,  to  the  base  of  the 
5th  sjindstone,  when  it  ascends  the  divide  between  the  Hunting  branch 
and  Rock  creek.  This  ridge  is  CJipped  for  about  a  mile  with  a  few  feet 
of  the  base  of  the  5th  sandstone,  from  10  to  50  yards  wide,  resting  on 
the  beds  equivalent  to  the  shales  at  top  of  Section  28.  The  sjind- 
stone  here  is  a  coarse  conglomerate,  containing  few  impressions  of  fosi»il 
plants. 

At  the  east  end  of  the  ridge  the  rocks  have  become  thinner. 

The  rock3  bf  seotioa  22  are  paaeod  tanrer  in  tkeoeadiiig  toward 
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Millerstown,  from  sandstone  No.  5  to  the  cavernous  member  of  the  sub- 
carboniferous  limestone. 

No  exposures  are  seen  upon  the  road^  except  at  the  base  of  limestone 
No.  3  and  the  beds  of  tiie  cavernous  member.  The  top  of  these  beds 
is  buff;  having  much  the  character  of  the  buff  beds  of  limestone  No. 
3.  Sandstone  and  limestone  No.  1  are  neither  of  them  seen ;  they  are 
probably  absent  The  great  faults  and  disturbances  beginning  at  the 
end  of  the  depositions  of  tiie  cavernous  member,  which  were  so  well 
exposed  at  Winchell's  mill,  directed  attention  particularly  to  the  lower 
beds  of  the  millstone  grit. 

To  the  southwest,  down  the  valley  of  Nolin  river,  and  along  the  Hunt- 
ing branch  of  Rock  creek,  we  have,  on  ascending  from  the  river,  the 
following  section : 

No.  30.     Section  ai  NoUn  river ,  at  MiUerstowtty  to  ihe  N.  W. 


EleTatioa. 


Conglomerate  sandstoDe,  (5th  eandstone.) 

Top  of  ridge,  head  of  Hunting  branch 

Clay  shales — thick  near  the  head  of  branch,  becoming  thinner  to 

the  west 

Sandstone  No.  3 ^ 

Limestone  seen  at  Hodger*8  tan-yard 

Sandstone  at  top  of  bill   at  Millerstown;  sandstone  No.  1»  or 

No3.  1  and  2  together,  (?) 

Gray  clay  shale 

Limestone,  containing  Productus 

Clay  shale,  soft  bed 

White  and  gray  limestone,  sub-carboniferous - 

Nolin  river. 


Thickness. 

Feet. 

Inches. 

20 

70 

20 

--•— 

30 

60 

7 

8 

15 



70 

Feet. 

Inches. 

300 

280 

210 



190 

160 

100 

93 

H5   i 

100 

On  the  head  of  Hunting  branch  sandstone  No.  4  appears  in  consid- 
erable force,  and  the  shale  beds  above  it  are  diminished. 

The  dip  lies  in  the  direction  of  the  line  of  Hunting  branch,  and  the 
5th  sandstone  is  brought  down  to  the  drainage  near  "Sugar  Camp," 
below  which,  for  a  short  distance,  the  dip  is  interrupted ;  finally,  at  the 
mouth  of  Hunting  branch,  the  line  of  the  branch  becomes  a  regular 
fault ;  on  the  south  side  sandstone  No.  4  is  the  surface  rock ;  on  the 
north,  the  base  of  limestone  No.  3  forms  the  line  of  the  creek,  stand- 
ing in  its  bed  at  angles,  ranging  from  20°,  40°,  or  even  as  high  as  70° ; 
the  hill  on  the  north  rising  a  considerable  distance  by  dip  alone;  and 
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finally  receiving  several  beds  of  limestone  No.  3,  shales,  sandstone  No. 
i,  thin  shale  beds,  and  sandstone  No.  5. 

On  the  south  side  of  the  creek  the  rocks  are  much  broken  and  bent, 
presenting  the  faces  of  the  rocks,  which  dip  south  and  bring  the  5th 
sandstone  nearly  to  the  top  of  the  ridge,  half  a  mile  distant.  One  and 
a  half  miles  south  of  the  mouth  of  Hunting  branch  coal  has  been 
opened ;  it  lies  in  the  first  valley  south  of  the  Hunting  branch,  having 
been  brought  down  to  the  drainage.  The  rocks  with  which  it  is  associ- 
ated are  much  bent  and  disturbed,  lying  in  irregular  and  broken  troughs^ 
ne^ly  parallel  to  the  Hunting  branch  and  Nolin  river. 

The  top  of  the  ridge  between  Rock  creek  and  Nolin  river  is  capped 
by  the  5th  sandstone,  which  dips  to  the  south,  bringing  the  coal  bed 
down  to  the  drainage  of  the  branch,  on  the  south  side  of  the  ridge. 
South  of  the  branch  the  coal  and  beds  beneath  are  raised  about  50  feet, 
when  the  dip  is  again  south  for  400  yards ;  the  dip  is  now  changed  and 
rises  at  the  mte  of  from  5°  to  10^,  which,  in  a  short  distance,  brings 
the  inferior  beds — i.  ^.,  limestone  Nos.  3  and  2,  with  the  associated  sand- 
stones— into  view,  high  in  the  hill,  half  a  mile  south  of  the  coal  opening. 
The  width  of  the  coal  bed,  as  exposed  here,  is  about  half  a  mile,  inter- 
rupted by  one  fault  near  the  middle.  This  locality  is  in  the  west  end  of 
an  outlier,  lying  between  Nolin  river  and  Hunting  branch,  severed  from 
the  coal  field,  which  lies  west  of  it,  by  Rock  creek. 

On  the  north  side  of  Hunting  branch  of  Rock  creek,  one  mile  above 
its  mouth,  we  have  the  following  section : 
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Na  81.    Section  on  Hunting  hranA  of  Rode  creek. 


Ainilj  »h<il«.  4*)  to  60  feet _ 

8ImI«,  with  thin  pUtie  of  Mndrtoiie  .. — .^.•...•^....•..  .^. 

Pl«re  of  Ghcfdifi  roAl,  9  feet  6  inches. 

CmI  msh,  0  fnchct. 

Im  giiUr  bcdJed  Mndttone,  chirged  with  ter,  (conglomerate)  — 

Hrili  MiMlntone ..... .. .... ....... 

Thick  betldetl  hard  modstone.  tat  Sand  knob,  144  feet) ^ 

Iiidurited  elMi,  (nUte,;  lOtolifeet p 

Alnmintmii  i»lMie,  generally  reen  at  jellow  daj  .. 

Stiflt  moddT  fandrtione*  (4th  Miid«UMie1) 

Park  lanielUr  nhale,  place  of  coal,  (at  Hom'f  oU  place?) 

Ttiiu  Itmeiitone  and  marltte . 

Alumhioiia  shale. ...... ......................  ............ 

Mirlfte 

CUrthv  limeatone........... ........................... 

Aluminous  shale. ...... ......  ...... ....... — ...... — . . 

llihi  bedded  iimeatone 

Mirlf  fhtle,  broken  shells,  and  Criaoldea..... ...... 

Plen»CocHnus  remains,  bed  I  foot............................ 

Limertone,  large  Pentremites sulcatiii ........... ......... 

Llmetttonoi  thick  bedded ...... ... ....... 

Baodstoue,  bed  of  Uontiog  branch,  top  of  3d  sandstone. 


The  coaI  (?)  at  60  feet  8  iaches  has  been  seen  at  two  localitieB.  The 
firsts  at  the  Horn  old  farm,  5  miles  east  of  Ghrayson  Springs ;  the  other, 
in  a  ravine,  three  miles  N.  W.  of  Millerstown.  At  both  localities^  the 
coal  is  found  under  limestone;  firsts  a  thin  bed  of  shstle,  over  (his  about 
four  feet  of  limestone,  upon  vihich  rests  a  sandstone,  from  5  to  10  feet 
thick.  The  coal  at  Horn's  is  8  inches  thick,  Pentremites  and  Retepora 
Archcmides  were  sought  for  in  the  limestone  above  the  coal  at  both 
localities,  but  none  were  found. 

This  horizon  is  prohibly  the  equivalent  of  that  of  the  1 0  inch  coal 
reported  in  dagram  No.  4,  Vol.  1,  Kentucky  Reports,  as  being  found 
on  Shot  Pouch  creek,  under  Pentremital  limestone. 

The  dividing  ridge  between  Rock  creek  and  the  head  of  Conoloway 
creek  receives  the  coal  above  the  conglomerata  (See  map  for  northern 
limit ) 

The  30  feet  of  sandstone  beneath  the  coal  bed  on  Section  31,  was 
not  iOv^ognized  on  Conoloway  and  Rock  creeks.  The  -Ith  sandstone  has 
inomiscd  in  thickness,  and  the  coal  appeitrs  to  rest  on  the  bbile  bed  at 
the  top  of  the  4th  limestone,  which  is  represented  here  by  a  few  thin 
plates^  and  6  to  8  feet  of  marlita    The  drains  east  and  north  of  the 
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bank  cut  into  the  bed  beneath  the  coal,  and  show  a  remarkable  change  to 
have  taken  place  in  these  beds.  Between  the  bed  here  and  those  seen  on 
Hunting  branch,  the  4th  sandstone  has  increased  in  thickness  to  10  feet 
of  hard  quartzite  sandstona  All  the  beds  dip  toward  Rock  greek.  On 
the  slope  of  the  hill  the  measures  on  top  of  the  ridge  are  nearly  level, 
or  dip  very  little  toward  the  south. 

Crossing  the  ridge  toward  Bear  creek,  sevei'al  drains  are  crossed, 
lying  high  on  the  ridga  These  drains  all  cut  into  the  clay  shales  under 
the  coal  bed.  The  capping  of  coal  measures  is  from  10  to  50  feet 
thick. 

In  the  valley  of  Bear  creek,  3  miles  south  of  Grayson  Springs,  the 
base  of  the  banded  clays  of  Section  28  is  seen  at  the  glade  on  the 
road,  the  lower  part  exposed : 

No.  32.     Section  on  Brownsville  roadj  three  miles  south  of  Grayson 

Springs. 


Siirffice  8oil - — - 

Yellow  rrr.xy  shale*  aluminous 

Dive  colorc'l  shale,  aluminous 

Purple  red  shale,  aluminous - --- 

B'lie-red  shule,  iiluminnus 

Ye  low  gr.iy  shale,  aluminous 

Yellow,  deeper  colored,  aluminous 

Gray  shale . . . 

Yellow  shale - - - 

Gray  shaly  sandstone 

Gmy  shaly  fi.-indstone - 

Hard  t'ossiliierous  saudstooo,  (4th  sandstone) 
Branch. 


Thickness. 


Feet. 

0 

IncheB. 

A 

2 

2 

^     ^^  ^     ^ 

3 

1 

9 

4 

1 

8 

2 

1 

3 

2 

8 

6 

Eleyation. 


Feet. 


39 
35 
31 
29 
26 
24 
20 
19 
17 
16 
14 
6 


Inchei. 


8 
8 
8 
8 
8 
11 
11 
3 
3 


These  banded  clays  are  equivalent  to  the  beds  of  Section  28 ;  the 
shades  of  color  distinctly  separate  the  beds  by  a  sharp  line ;  the  red 
band  of  Section  32  is  on  the  geological  horizon  of  the  red  band  Section 
28,  at  32  feet  2  inches. 

Section  32  is  134  feet  below  Section  28  ;  difference  of  level  deduced 
bv  barometer. 

The  dividing  ridge  between  Bear  and  Conoloway  creeks,  on  the  line  of 
the  Giayson  Spiings  and  Brownsville  road,  is  ascended  about  4  miles 
south  of  the  Spring.    Where  the  ridge  is  ascended  by  the  road,  the  base 
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of  the  6tfa  sandstone  caps  the  hilL  No  oatcrop  of  the  coal  bed  was 
seen  on  the  line  north  of  the  bead  of  Saltsman's  faranch,  about  4  miles 
from  Nolin  river*  The  ridge  has  the  measures  containing  the  [dace  of 
tlie  coal  friQm  the  forks  of  the  Mammoth  Cave  and  Brownsville  road. 

The  ore  beds  above  the  5th  sandstone^  which  had  been  opened  by  the 
managers  of  Nolin  furnace^  are  first  seen  aboat  two  miles  north  of 
tlie  head  of  Saltsman's  branch.  Occasional  patches  of  the  measores  con- 
iaimng  the  ores  cap  the  hills  nearly  to  Nolin  river.  The  knolls  contain- 
ing the  ores  lie  on  the  6th  sandstone^  about  60  feet  above  it^  and 
contain  an  area  from  a  few  rods  square  to  50  acres  and  upwards;  the 
beds  are  eamly  entered  in  outcrop.  The  deq^est  stripping  would  prob- 
ably be  25  feet;  the  average  thickness  of  the  whole  ore  territory, 
between  Davis'  branch  and  Nolin,  would  be  about  5  feet 

The  ore  beds  are  seen  frequently  north  of  the  head  of  Dismal  creek, 
and  on  the  high  ridges  3  miles  north  of  Ghreen  river,  on  the  Brownsville 
and  Litchfield  road ;  surfeoe  ores  were  firequently  seen  in  the  road  cuts 
firom  40  to  60  feet  above  the  5th  sandstona 

While  in  the  neighborhood  of  Davis'  branch  and  the  fiimace^  several 
sections  were  made  of  the  best  outcrops;  but  it  will  require  very  minute 
surveys  satisfectonly  to  connect  the  different  sections  in  such  a  manner 
as  to  form  an  unbroken  geolo^cal  column.  The  wei^t  of  evidence 
Would  direct  certain  connections ;  but  with  the  facts  in  my  possession^ 
there  is  so  much  doubt  that  I  refrain  from  making  any.  I  will,  however, 
express  the  opinion  I  have  derived  from  the  fects  now  in  possession. 


No.  33.    Section  on  head  of  North  fork  of  Dismal  creek. 


Top  of  hill,  coyered  space . . 

Sandstone,  hard  firm  blocks . 

Covered  space,  laurel  horizon . 

Heavy  sandstone 

Soft  shales 

Ledge  of  sandstone,  partly  covered 

Covered  space* 

Coal  in  bed  of  branch,  containing  several  thin  beds  of  black  shales 
and  clay  .. . . 


Thickness. 

Feet 

Inches. 

86 

5 

4 

34 

10 

2 

11  : 1 

54 

4 

Eley&tion. 


Feet. 


146 
120 
115 

81 
71 
69 

58 


Inches. 


4 
4 


•  TIm  lowar  part  ef  this  qpaot  is  bkek  MUminow  ihale. 
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Under  the  coal  are  coal  rash  and  black  earthy  shales,  from  three  to 
six  feet  thick. 

This  coal  is  about  thirty-five  feet  above  the  limestone  first  seen 
beneath  it. 

The  following  section  is  at  the  coal  opened  on  the  east  side  of  Davis' 
branchy  half  a  mile  northeast  of  the  furnace : 

No.  34. 


Yellow  thick  bedded  SAndstone,  (5th  Bandstone) 

Covered  space,  terrace 

Steep  covered  space,  sandstone,  (laurel  horizon) 

Thin  bedded  sandy  shale,  irrepilar 

Thin  bedded  sandy  shale,  regular .... 

Pyritiferous  shale 

Coal.     Bituminous . .. 

Pyritiferous  band 

Coal  and  shale . 

Coal  and  clay  shale,  the  latter  predominating.. 

Pyritiferous  coal 

Silicious  under  clay 

Sandy  shale,  7  to  10  feet. - 

Shale  and  sandstone 

Limestone 

Bed  of  branch. 


Thickness. 


Feet. 


55 

15 

45 

10 

3 

2 

4 

2 

6 

2 

1 

3 

10 

21 

2 


Inches. 


Elevation. 


Feet.  >Inchea. 


166 
113 
98 
53 
43 
39 
40 
39 
39 
39 
37 
36 
33 
23 
2 


6 
6 
6 
6 
6 
8 


8 
6 
1 


One  fourth  of  a  mile  to  the  northeast  a  bed  of  iron  ore  has  been 
opened,  locally  containing  great  numbers  of  fossils,  principally  chambered 
shells,  the  forms  perfectly  preserved  as  iron  ore. 

The  top  covering  of  the  bed,  where  best  seen,  for  5  feet  was  of  thin  beds, 
alternately  of  sandy  and  aluminous  shale ;  the  sandy  shale  is  very  soft, 
composed  of  coarse  sand,  charged  with  Iragments  of  plants.  The  upp^ 
part  of  the  ore  bed  consists  of  thin  ocherous  layers,  separated  by  shale 
similar  to  the  covering ;  this  bed  is  very  irr^ular,  in  thickness  from  one 
to  three  feet.  In  the  lower  part  of  this  last  bed  are  depodted,  in  masses 
from  10  to  100  pounds,  a  shelly  ore,  almost  entirely  composed  of 
Goniatites  Noliuenses,  Nautilus  ferratus,  N.  canaliculatus,  Orthoceratiti, 
several  species  of  univalve  and  bivalve  shells,  filled  and  surrounded  by 
ferruginous  sand,  small  fragments  of  reedy  coal,  nearly  all  squarely 
broken  across  the  length  of  the  plants.  Beneath  this  bed  is  about  ten 
inches  of  blocks  and  irregular  formed  masses  of  ore^  the  whole  resting 
oa  a  tiuu  bedded^  ooacw  sand  shales. 
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Tlie  beauty  and  abundance  of  fossils,  especLilly  the  association  of 
shells  and  plants,  render  this  locality  one  of  no  ordinary  interest,  aside 
from  the  value  of  the  ore  beds.  This  bed  was  not  traced  to  its  position 
in  the  geological  column.  It  has  been  located  29  feet  above  the  coal  bed 
of  Section  34,  (see  section  page  104,  Vol.  1,  Kentucky  Geological 
Reports.) 

At  the  head  of  Saltsman's  bn^nch  the  coal  was  opened  immediiitely 
under  the  5th  sandstone,  probably  the  exact  equivalent  of  the  bed  at  40 
feet  at  section  34 ;  the  sandstone  is  better  exposed  here  than  at  any 
locality  visited  in  this  section  of  the  country.  It  is  about  100  feet 
thick,  formed  of  coarse  sand,  with  some  small  pebbles  on  the  bedding 
fiices  of  the  rocks.  The  base  of  the  sanditone  is  separated  from  the 
coal  by  from  five  to  ten  feet  of  soft  materials,  principally  black  bitu- 
minous shale.  Where  opened  the  coal  appears  to  be  of  excellent  quality, 
2  feet  9  inches  thick,  with  3  to  4  inches  of  coal  rash  at  the  base,  on 
white  under  clay.  The  materials  associated  with  the  coal  at  this  locality 
are  apparently  very  different  from  those  in  section  34.  There  can  be 
.  no  doubt,  however,  that  they  are  part  of  the  same  bed. 

Bcne:ith  the  sandstone  (5th)  which  caps  the  hill  near  the  furnace,  we 
have  the  following  arrangement  of  the  beds : 

No.  35. 


Corered  8pac»»,  pandy  shale  and  pnnd?tone 

Srindy  shule,  or  dec<»mp.)sing  sandatonc 

Yellow  Rnndstonc,  soft  ._ _ 

Carbonaceous  bund,  place  of  coal . 

J.iine.-5toiie 

Ore  bfHl? 

Biiff  limC'tonc,  u-Jod  as  flux  at  furnace.  

Covered  space,  vellow  and  reddish  clav 

Slia'y  linie^toiic,  Ccllul  ir  chert _ 

Gray  limestone,  in  thick  bed-<,  u*ed  in  consfn.ction  of  stack 

BiuH  all  ni'noiis  shale,  {)lace  «d'  Ciinc.idea  beds 

Buff  'Inie^tonr,  with  s:indy  shale 

Covered  space,  aluminous  shale 

Limcston-',  No.  .S 

Smd-tonc,  No.  3 . 

Dive'd  bninc'h. 


Thickness. 


25 

43 

21 

5 

10 

5 
37 

2 
]i\ 

5 

10 
4\ 
21 


Inches.  Feet. 


Elevation. 


2 
6 
4 

8 

4 

H 
8 
8 

4' 

2* 


258 
2.i3 
\\)\) 
168 
163 


Inch 


6 
6 

4 

10 

6 


1.52 

10 

146 

6 

1(18 

10 

106 

2 

89 

6 

bi 

r> 

72 

9 

6< 

2 

21 


South  of  Noliu  river  the  5ih  sandstone  increases  rapidly  in  thickness 
to  Balea  creeL     On  the  north  side  til  the  river  thene  is  also  ft  grMk 
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increase  of  this  bed  toward  Dismal  creek ;  near  the  mouth  of  the  creek 
it  appeara  to  attain  its  maximum  thickness,  becoming  much  thinner 
toward  Brownsville,  where  the  rocks  are  represented  in  the  following 
section : 

No.  30.     Section  of  oth  sandstone  and  some  of  the  inferior  beds j from 
Green  river  toward  the  top  of  the  hills  to  northivest. 


Coarse  white  and  brown  sandstone — 

Sandstone,  large  pebbles .' 

Sandstone,  small  pebbles --. 

Coarse  yellow  sandstone,  no  pebbles , 

Covered  space,  gmy  and  black  shales,  aluminous 

Covered  spnc^,  blue  shale  in  cuts 

Black  aiul  dove  colored  shale ... 

Blue  muddy  Hhale 

Aluminous  shale,  with  14  inches  plate  of  limestone  at  top. 

Aluminous  shale 

Limestone,  3d  limestone 

Sandstone,  (3d  limestone,)  bed  thin  on  top,  thin  below 

Limestone,  upper  part  oolitic .. 

Waste  of  sandstone,  2d  limestone 

Covered  space - 

Water,  Green  river,  at  ferry. 


Thickness. 


Feet.  Inches. 


35 

6 

5 

15 

20 

15 

5 

12 

10 
36 
37 
32 
10 
37 


8 
4 

8 
10 


Elevation^ 


Feet. 


272 
237 
232 
227 
222 
202 
187 
182 

165 

155 

117 

80 

47 

37 


Inchei. 


8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 


8 


One  mile  north  of  this  section  85  feet  of  this  bed  of  sandstone  is 
seen  in  a  perpendicular  cut,  where  it  has  no  division. 

At  no  locality  south  and  west  of  the  mouth  of  Dismal  creek  has  the 
coal  at  the  base  of  the  5th  sandstone  been  opened.  Several  good  expo- 
sures were  seen  at  the  base  of  the  sandstone  which  exhibited  no  coal. 
The  place  of  coal  at  108  feet  10  inches  (Section  35)  was  seen  as  dark, 
earthy,  aluminous  shale.  Toward  the  north  and  west,  on  the  heads  of 
the  streams  emptjring  into  Bear  creek,  a  bed  of  coal  has  been  opened, 
which  appears  to  be  the  exact  equivalent  of  the  Davis'  branch  coal,  Sec- 
tion 34.  It  is  about  28  inches  thick,  and  has  been  used  for  smith's  work, 
and  is  generally  approved.  The  only  mining  has  been  performed  by 
stripping  the  outcrop. 

South  of  the  head  of  Dismal  creek,  and  between  Bear  creek  and 
Green  river,  the  hills  are  again  capped  by  the  equivalent  of  the  measures 
containing  the  ore  beds,  between  Conoloway  creek  and  Davis'  branch. 

Should  the  ore  beds  here  prove  to  be  equal  in  thickness  to  those  on 

Davis'  branch,  and  north  of  it,  there  is  ore  territory  sufficient  for  sev- 
72 
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eral  farnaces  south  of  Dismal  creek,  all  of  which  could  be  sufficiently 
near  Green  river  to  reach  navigation  at  a  small  expense. 

On  the  road  from  Brownsville  to  Cloverport  the  line  of  Bear  creek  is 
crossed  at  a  fault  or  slip  in  the  rocks,  from  the  Yiest  and  northwest  side^ 
dipping  to  the  southeast  by  a  constant  but  wavy  dip,  for  over  a  mile, 
bringing  the  5th  sandstone  (?)  down  to  the  bed  of  the  creek.  On  the 
southeast  side  of  the  creek  the  rocks  are  apparently  raised  about  90  feet. 
In  the  neighborhood  of  Little  mountain  the  ore  measui-es  again  cap  the 
hUls. 

Satisfactory  sections  cannot  be  obtained  in  the  neighborhood  of  Little 
mountain ;  but  sufficient  may  be  learned  from  natural  outcrop  to  show 
that  valuable  iron  ores  may  be  obtained  in  vast  abundance,  over  a  large 
distnct  lying  between  Bear  creek  and  along  the  dividing  ridge  between 
Green  river  and  the  waters  of  Rough  creek. 

The  following  section  from  Little  mountain,  near  the  farm  of  Mr. 
Robinson,  appears  to  contain  beds  not  found  further  west ;  they  prob- 
ably thin  out  to  the  west  and  southwest : 

No.  37.     Section  at  Little  mountain. 


Thickness. 


Feet. 


Coarse  sandstone,  no  pebbles ,  8 

Fine  grained  sandstone - - '  7 

Iron  ore  (?)  bed 7 

Shales,  mostly  covered I  36 

Block  ore,  :2  to  4  feet I  4 

Shales,  mostly  covered 55 

Shale,  bottom  carbonaceous '  21 

Se«^regation9  of  carbonate  of  iron i  4 

Black.bituminous  shale,  6  to  11  feet 8 

Coal,  12  to  30  inches,  e<iuivalent  to  Nelson  and  Smith  banks 2 

Under  clay  and  coal  rash i  40 

Sandy  shale,  yellow  in  exposed  situations i  28 

Grav  mud  shale . 4 

Dark  gray  shale,  2  to  6  feet 4 

The  fifth  sandstone.  i 


Elevation. 


Inches.  Feet.   Inches 


(?) 


192 

184 

177 

170 

131 

130 

75 

54 

50 

42 

40 

36 

8 

4 


The  top  of  the  5th  sandstone  is  frequently  exposed  in  the  deep 
drains. 

In  several  localities  the  shale  at  75  feet  in  the  above  section,  lying 
immediately  above  the  ore  bed,  is  marked  by  fossil  plants  and  small 
fragments  of  reedy  coal. 
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For  several  miles  toward  the  northwest  the  line  of  the  I'oad  has  cut 
into  this  sandstone,  which,  if  followed,  will  soon  lead  to  a  cut  exposing 
the  ore  bed  beneath  it. 

At  the  intersection  of  the  Litchfield  and  Morgantown  with  the 
Brownsville  and  Cloverport  road  Mr.  William  Nelson  has  opened  and 
worked  a  coal  bed  at  42  feet,  in  Section  37. 

The  following  is  the  arrangement  of  the  materials  of  the  measures 
at  Mr.  Nelson's  coal  bank : 

No.  38. 


Surfsice  soil,  broken  sandy  shale,  with  a  few  loose  blocks  of  quartz- 

ose  sandstone 

Black  earthy  shale 

Black  bituminous  shale * 

Coal - - - 


Fiarthy  band 

Chal 

Under  clay,  thickness  not  seen. 


Thickness. 


Feet. 


5 
4 
3 
1 


Inches. 


6 
3 


Elevation. 


Feet. 


14 
9 
.*> 
3 
2 
2 


Inches. 


9 
9 
9 
9 
3 


No  remains  of  the  ore  bed  were  seen  near  the  Nelson  "  bank ;"  it  is 
probable  that  the  ore  is  separated  by  a  greater  interval  than  that  given 
in  Section  37. 

Between  the  road  above  referred  to  and  the  crossing  of  Short  creek 
the  coal  measures  cap  the  hills  in  diminished  quantities.  The  ridge 
south  of  the  crossing  of  Caney  creek  has,  probably,  the  greatest  thick- 
ness. 

Near  Camp  No.  17  the  shales  and  Nelson  coal  (?)  are  seen  in  a  deep 
valley,  the  hill  to  the  east  and  west  is  capped  by  a  sandstone,  the  equiv- 
alent of  the  Little  mountain  sandstone. 

At  the  crossing  of  Caney  creek,  near  the  farm  of  Mr.  George  House, 
the  rocks  dip  to  the  south  and  southwest  at  an  angle  of  5°  or  6°.  The 
bed  of  the  creek  at  the  crossing  is  the  upper  part  of  the  limestone  of 
No.  3,  above  which  we  have  the  following  section : 


J 
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No.  39.     Section  at  the  crossing  of  Caney  creek. 


Coarse  sandstone,  top  of  hill,  C5th  sandstone) 

Yellow  or  buff  limestone  and  shale 

Yellow  silicious  mudstone^  (4th  sandstone) .. 

Drab-gray  aluminous  idiale 

Buflf  limestone - -._ 

Blue-gray  shale . - 

Blue-gray  shale 

Chert  beds - 

Dark  shale . 

Limestone,  bed  of  Caney  creek. 


Thickness. 


Feet. 


15 
33 
16 
26 


16 

26 

5 

1 


Elevation. 


Inches.   Feet 


4 
6 


140 

125 

92 

75 

49 

48 

32 

6 

1 


Inches 


10 

10 

10 

2 

2 

10 

4 

4 


On  Bennet's  creek,  2  miles  north,  the  4th  sandstone  is  seen  in  great 
perfection ;  it  lies  in  blocks  from  1  to  8  inches  thick,  breaking  at  right 
angles  and  perpendicularly  \o  the  bed  faces  of  the  rocks ;  many  of  the 
dillerent  layers  are  fossiliferous.  It  is  a  drab  gray  quartzose  sandstone  ; 
maintaining  its  peculiar  lithological  character  over  a  large  district  of 
country ;  the  bed  is,  however,  frequently  interrupted  and  wanting.  It 
is  occasionally  seen  in  every  part  of  the  country,  on  the  margin  of  the 
coal  measures,  from  Grayson  to  Christian  counties. 

The  dividing  ridge  between  Bennet's  creek  and  Short  creek  has  been 
denuded  of  all,  or  nearly  all,  of  the  coal  measures.  The  road  lies  in 
many  places  on  limestone,  at  Section  39. 

On  the  north  side  of  the  valley  of  Lost  creek  the  sub-carboniferous 
rooks  are  brought  above  the  drainage ;  the  dip  from  this  axis  of  disturb- 
ance is  toward  the  north  and  northwest  from  25°  to  30°,  diminishing 
the  angle  of  the  dip  toward  the  north.  The  upturned  edges  of  sand- 
stone No.  2  and  limestone  No.  2  form  the  first  hill,  which,  on  its  western 
slope,  is  capped  by  sandstone  No.  3,  wliich  underruns  limestone  No.  3, 
at  Mr.  Tilford's — ^the  hill  north  of  his  house  being  composed  of  the 
limestone  and  shales  of  No.  3,  capped  by  the  waste  of  siindy  shales  at 
the  base  of  the  5th  sandstone.  The  dip  has  changed  at  Mr.  Tilford's, 
and  lies  toward  the  southwest. 

From  the  bill  near  Tilford's  to  the  falls  of  Hough  creek  the  surface 
falls  about  310  feec.  The  base  of  the  5th  Siindstone  is  lejiched  on  only 
one  hill  between  the  two  points.  Grejit  masses  arc  seen  on  the  ridge 
Routh  of  the  road ;  probably  65  feet  of  it  caps  the  hills.     At  the  ikllB 
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of  Rough  creek,  the  measures  seen  at  Mr.  Tilford's,  and  frequently 
between  the  two  points  high  on  the  hills,  form  the  surface  rocks  in  the 
bed  of  the  creek;  much  changed,  however,  in  Uthological  character. 
The  exact  counterpart  of  limestone  No.  3  is  seen  below  the  dam  at  the 
mill.     It  has  not  been  met  in  any  part  of  the  margin  of  the  coal  field. 

No.  40.     Section  at  the  Falls  of  Rough  creek. 


Surface  soil — - 

Aluminous  shale 

Black  aluminous  shale,  8  to  14  inches,  non-fossiliferouft 

Thin  flags,  limestone 

Marly  shale,  Spirifer  and  Productus 

Hard  sandy  porous  bed,  coDtaining  Agas8i7X)crinus;  do  other  fos- 
sils observe<i *. —.-.--. 

Carbonaceous  aluminous  shale,  non-fossiliferous 

Hard  limestone,  containing  Crinoidea    

Calcareous  shaly  bed,  containing  Bryazoa  and  Crinoidea;   Pen- 

treniites  rare — ^ 

Calcareous  shale,  Bryazoa  bed 

Silicious  calcareous  bed,  yellow  Crinoidea  and  Pentremites 

Limest4>ne,  gr:iy,  Crinoidea  and  Pentremites 

Yellow  silicious  bed,  segregated  chert,  containing  Pentremites 

Thick  bedded  limestone,  bed  of  creek. 


Thickness.        Elevation. 


Feet.   Inches.'  Feet. 


3 
2 


6 
1 

1 
3 
1 

3 
2 
I 
I 
1 


8 
3 

8 


6 
6 

10 


22 
19 
17 
17 
16 

14 
13 
10 

9 
6 
4 

3 

1 


Inches 


8 
6 
8 

"8 

10 
10 
10 

It) 
10 
10 

4 
10 


The  water  of  the  creek  has  washed  the  soft  shaly  beds,  underminiog 
the  hard  bed  from  6  to  8  feet,  thus  giving  a  perfect  exposure  of  the 
character  of  the  several  beds. 

Above  the  bed  of  above  section  the  hill  on  the  north  side  of  the  creek 
rises  from  200  to  275  feet^  formed  of  the  shales  and  limestone  (No.  3), 
of  sandstone  No.  4,  and  limestone  No.  4,  all  capped  near  the  creek  by 
tne  base  of  the  5tii  sandstone.  The  road  from  the  falls  of  Rough  creek 
to  Cloverport  lies  nearly  with  the  line  of  strike,  the  branches  and  creeks 
indenting  the  margin  of  the  coal  field,  leaving  narrow  bands  of  the  coal 
measures  upon  the  ridges  between  them.  The  ore  beds  near  the  top  of 
the  5th  sandstone  are  seen  occasionally  on  this  Une. 

At  Mr.  Wm.  II.  Howard's  the  ore  beds  are  cut  by  the  wear  of  the 
road.  The  ore  is  about  2  feet  6  inches  thick,  apparently  of  good  qual- 
ity.    It  lies  in  blocks,  in  ji  r^ular  bed. 

The  shales  of  the  2d  limestone  are  thicker  here  than  farther  east;  the 
beds  of  limestone  are  also  more  compact  and  in  thicker  ledges,  while 
the  whole  mass  of  the  bed  is  less  thick. 
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The  Belerophon  bed  at  296  feet  2  inches  (section  22)  is  recognizable 
in  all  the  valleys  between  the  Ms  of  Rough  and  the  Owensboro  road, 

5  miles  south  of  Cloverport  The  measures  on  the  line  of  the  road  to 
Cloverport  are  all  beneath  the  sandstone  at  420  feet  2  inches,  SectLon 
22. 

The  following  line  crosses  part  of  Breckinridge,  the  corner  of  Han- 
cock, into  Ohio,  and  closes  on  the  last  line  on  Bonnet's  creek.  (See 
map.) 

The  river  hills  to  the  southwest  of  Cloverport  are  capped  by  the  base 
of  5th  sandstone.     Below  the  sandstone  the  4th  limestone  is  a  thin  bed, 

6  to  8  feet  thick,  containing  Bryazoa.  The  shales  of  the  3d  limestone 
are  marked  by  three  yellow  or  buflf  beds,  separated  by  from  8  to  10 
feet  of  gray  or  dove  colored  shale.  The  Owensboro  road  was  crossed 
near  Mr.  Newton's  farm.  The  ridge  dividing  Clover  creek  and  the 
head  waters  of  Panther  creek  receives  a  few  feet  of  the  shales  under  the 
"Breckinridge  coal." 

The  ore  bed  was  seen  in  a  few  places  on  the  line ;  it  is  sandy,  and 
thinner  than  farther  to  the  south,  east,  and  southeast  and  south. 

On  reaching  the  head  of  Panther  creek  the  rocks  are  seen  dipping  to 
the  south  and  southwest,  the  4th  limestone  being  the  surface  rock  in  the 
bed  of  the  branches.  The  hills  rise  fi'om  80  to  150  feet  high  above  the 
dminage,  and  are  made  up  of  the  bed  of  the  4th  sandstone,  shales, 
5th  siuidstone,  and  a  thin  capping  of  coal  measures  above  it.  These 
patches  are  outliers  of  small  areji,  and  are  not  known  to  contain  a  work- 
able coal. 

On  the  Sugar  Camp  branch  of  Panther,  about  2i  miles  south  of  the 
dividing  ridge,  the  coal  measures  are  brought  to  the  drainage.  ^ 

Between  Sugar  Camp  creek  and  Rough  creek,  at  Hine's  mill,  the  hills 
contiiin  the  measures  of  the  Ilawesville  section  up  to  the  Lewisport  coal. 
The  limestone  of  the  coal  mcjisures  beneath  the  Lewisport  coal  bed  forms 
the  bed  of  Adam's  fork  of  Rough  creek  for  a  considerable  distance,  the 
rocks  dipping  at  the  same  rate  as  the  liill  of  the  creek. 

Near  Fordsville  iron  ore  beds  are  exposed  in  natural  outcrop  in  the 
road;  the  ore  is  sandy;  it  lies  in  sandy  shale,  25  feet  above  limestone, 
which  is  probably  tlie  equivalent  of  the  limestone  under  the  Lewisport 
coal  of  Hanc^ock  county. 

Between  Fordsville  and  Ilines'  mill  the  hills  are  low;  occasionally 
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fragments  of  coal  may  be  found  in  the  branches ;  none  of  the  coal  beds 
of  this  part  of  the  county  have  been  opened.  On  the  north  side  of 
Rough  creek  the  country,  for  a  considerable  distance,  is  flat,  and  over- 
flowed by  the  creek  during  its  floods.  On  the  south  side  of  the  creek 
the  lands  are  rather  higher,  but  quite  flat ;  the  low  ridge  on  the  north- 
east side  of  the  road  being  soft,  sandy  shales.  About  a  mile  south  of 
Hiues'  mill  a  bold  sulphur  spring  rises  in  the  flat.  One  quarter  of  a 
mile  south  of  the  spring  the  rocks  are  found  disturbed,  and  dipping  to 
the  northwest ;  the  fault  or  disturbance  having  brought  up  the  limestones 
of  the  millstone  grit.  High  hills  of  soft  measures  lie  toward  the  east 
and  southeast,  containing  thin  coal  beds.  The  5th  sandstone  has  become 
soft,  and  much  thinner  than  it  is  eastwardly ;  no  pebbles  were  seen  in 
any  part  of  this  bed  between  Caney  creek  and  Green  river.  The  lower 
part  of  the  bed  is  represented  by  thin,  ash-colored,  sandy  shales ;  the 
4th  limestone  has  an  earthy  fracture,  and  may,  possibly,  possess 
hydraulic  cement  properties.  The  drains  and  creeks  frequently  cut 
through  the  coal  measures  between  Hines'  mill  and  Caneyville.  On  the 
Caneyville  road  toward  Litchfield  the  hills  are  capped  by  about  80  feet 
of  coal  measures,  containing  the  coal  measures  and  ore  bed  in  Section 
28  at  187  feet. 

The  ore  bed  is  seen  denuded  near  Caneyville,  on  the  property  of  S. 
W.  Bond.  An  opening  has  recently  been  made  in  the  bed,  which  is  five 
feet  thick,  consisting  of  blocks  of  ore  and  ocherous  earth. 

The  cuts  made  by  the  branches  and  creeks  are  quite  favorable  for 
sections  east  and  north  of  Caneyville  as  fiir  as  Bonnet's  creek.  The 
ore  bed  exposed  is  not  so  thick  as  the  equivalent  bed  seen  west  of 
Caneyville.    It  is,  probably,  not  so  thick  as  it  is  to  the  south  and  east 

The  5th  sandstone  between  Caneyville  and  Bonnet's  creek  is  quite 
thin.  It  is  represented  by  about  25  feet  of  soft  sandstone,  in  thick 
beds,  and  about  55  feet  of  sandy  shale,  beneath  which  the  4th  limo- 
stone  has  a  thickness  of  about  25  feet — ^the  thickest  mass  of  this  bed 
seen.  Two  miles  to  the  north,  at  Mr.  Howe's,  (see  Section  No.  39,) 
it  is  entirely  absent,  its  place  being  occupied  by  aluminous  shale. 

The  only  coal  opened  near  the  line  of  our  work  was  that  opened  by 
Mr.  Wm.  Miller,  southeast  of  the  road,  1  i  miles  from  Caneyville.  The 
opening  is  made  on  the  south  side  of  a  ravine.  The  coal  is  covered  by 
18  feet  of  sandstone  and  5  feet  of  black  bituminous  shale^  which  is 
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sometimes  changed  to  gray  sandy  shale.  The  coal,  Vihere  seen,  meas- 
ures 20  to  22  inches ;  it  lies  on  3  to  4  inches  of  coal  rash,  under  clay, 
and  sandy  shjile ;  18  feet  to  limestone  in  bed  of  drain.  On  the  north  side 
of  the  drain  the  limestone  in  the  bed  of  the  creek  on  the  south  side  is 
lifted  about  22  feet  above  the  coal,  the  slip  being  30  feet  The  cover- 
ing above  the  coal  is  about  45  feet  thick. 

From  Caneyville  to  Morgantown  the  hills  rise  higher  above  the  drain- 
age, and  are  composed  of  vast  beds  of  sandy  and  aluminous  shale.  At 
Dog  creek  the  cuts  reach  the  base  of  the  5th  sandstone.  South  of  the 
creek  the  land  becomes  level,  with  occasional  knolls  of  the  softer  shale 
beds  above  the  5tli  sandstone,  which  sometimes  rise  from  80  to  100  feet 
above  the  general  level  of  the  country. 

The  head  of  Welch's  creek  cuts  through  the  shale  bed  and  into  the 
5th  sandstone.  From  Welch's  creek  to  Green  river  the  road  rises  to 
the  soft  beds  above  the  sandstone.  One  mile  north  of  Green  river  the 
Yellow  rock  over  the  Roberts  coal  (Muddy  river)  is  firet  recognized. 

At  Green  river  the  5  th  sandstone  lies  even  with  the  pool.  On  the 
fiouth  side  of  the  river  the  rocks  rise  in  the  direction  of  Morgantown, 
and  again  dip  rapidly  toward  the  valley  of  Renfro's  creek  and  Wood- 
berry.  At  the  top  of  the  ridge,  east  of  the  mouth  of  Big  Barren  river, 
the  pebbles  and  small  patches  of  the  5th  sandstone  are  occasionally  seen. 

Returning  to  Morgantown  and  taking  the  line  of  the  road  to  Rus- 
sellville,  the  land  soon  becomes  level  or  gently  undulating ;  the  valley 
of  Renfro's  creek  is  wide  and  flat ;  evidently  underlaid,  for  a  greiit 
part,  by  the  rocks  of  the  section  biken  at  the  coal  bank  opened  by  Mr. 
Moses  Shearer,  one  and  a  half  mile  to  the  southwest  of  Morgantown. 
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No.  47.     Section  of  cod  opened  hy  Mr.  Moses  Shearer^  near  Morgan* 

town. 


Thickness. 

Elevation. 

Feet 

Inches. 

j 
Feet. 

Inches. 

Ton  of  hill  ftAndAtone. ................................ ...... 

10 
10 

4 
18 

10 

1 
10 

...... 

...... 

7 

86 
7« 
66 
62 

41 
34 
.33 
23 
22 
19 
14 

9 

Covered  soacei  aluminous  shale................. .......... 

9 

Limestone  (ind  aluminous  shalo .. . .--.....-.....-..-_ 

9 

Aluminous  clnv  and  shale ......._...... . . 

9 

Aluminous  shale,  segregations  of  limestone  and  marly  shale,  fos- 
sil! terons ...... -- . --- .--.-. 

9 

Ciirbon^ceous  clav.  nieces  of  coal  in  some  localities.. ........... 

9 

Drab  aluminous  sli.ile ... . 

3 

Black  bituminous  shftlo  .... .._..._.  ..... 

3 

Coal 

3 

5 

14 

7 

Under  clav.  dark  micaceous . .................... .... 

Covered  soace ......... .... ........... 

Bottom  of  drain. 

To  the  southwest  from  the  Shearer  coal  locality,  better  known  as 
the  "  Limestone  hills,"  two  and  a  half  miles,  the  margin  of  the  coal 
measures  are  reached,  on  the  dividing  ridge  between  Renfro's  and 
Sandy  creeks. 

The  valleys  of  Sandy,  Big  Muddy  creek,  and  Muddy  river  cut  into 
the  millstone  grit  beds  nearly  to  the  mouth  of  all  these  water  courses. 

The  coal  measures  are  again  seen  on  the  dividing  ridge  between  Big 
Muddy  and  Muddy  river,  north  of  McCoy's  mill. 

The  Shearer  coal  has  been  opened  and  worked  at  several  localities  on 
this  ridge.  It  is  very  unequal  in  thickness,  varying  from  eighteen 
inches  to  three  and  a  half  feet.  The  termination  of  the  coal  to  the 
southwest,  between  Muddy  river  and  Big  Muddy  creek,  is  near  the  forks 
of  the  Elkton  and  Russellville  road. 

The  work  was  extended  toward  Elkton,  in  the  expectation  of  finding 
outliers  of  coal  measures,  to  Haroldsville.  At  Rock  Spring  meeting- 
house, 45  feet  of  the  5th  sandstone  is  found.  It  is  here  a  coarse  con- 
glomerate, resting  on  the  4th  limestone,  which  has  the  appearance  of 
being  water-worn  previous  to  the  deposition  of  the  5th  sandstone. 

The  line  was  continued  to  within  8  miles  of  Russellville,  when  the  2d 

limestone  was  reached.     It  is  oolitic,  and  greatly  increased  in  volume, 

about  60  feet  being  in  sight,  and  the  bottom  concealed  below  the 

drainage. 

i'rom  the  last  poiat  tpimrd  OrMQville^  by  the  RitsfleUville  and  Greeo- 
T8 


J 
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ville  road,  the  rocks  are  foand  nearly  levd,  or  dipping  digbUy  to  tbe 
northeast  The  country  is  level  and  rich ;  the  soil  being  mostly  com- 
posed of  the  waste  of  the  4th  limestone,  and  the  shades  of  the  3d  lime- 
stone; the  4th  sandstone  is  absent  on  the  line  of  this  road,  or  it  is  not 
recognizabla 

The  5th  sandstone  is  reached  at  the  head  of  the  Little  Bawhide  creek, 
a  branch  of  Wolf  lick  creek.  It  is  a  coarse  conglomerate^  40  to  55  feet 
thick ;  the  npper  part  of  the  mass  is  coars^  hard  sandstone. 

The  dip  of  the  rocks  is  to  the  southeast  on  the  Wolf  Lick  side  of  the 
ridge  and  to  the  northwest,  and  occasionally  the  dip  is  seen  lying  toward 
the  southwest 

Several  patches  or  outliers  of  coal  measures  are  seen  on  the  hills 
between  the  northern  branches  of  Muddy  river  and  Clifty  creek,  rarely 
over  sixty  or  seventy  feet  thick,  above  the  5th  sandstona  One  outcrop 
of  ore  was  observed  between  the  points  above  alluded  to. 

Near  the  crossing  of  Clifty  creek  the  5th  sandstone  is  seen  in  heaTy 
masses,  25  to  30  feet  thick.  North  of  Clifty  the  coal  measures  are 
reached  at  the  Dug  hill,  half  a  mile  southeast  of  tbe  Bocbester  and 
Elkton  road,  where  the  following  section  is  seen  in  the  road : 

No.  42.    SecUm  at  Dug  MU,  MuhUnburg  eountg. 


Sandy  shale,  90  to  llO  feet. 

Sandstone ... 

Aluminous  shale 

Iron  ore 

Sandy  shale 

Top  of  5th  sandstone. 


Thickness. 


Feet. 


Eleration. 


90 
11 

38 


Inches.  Feet. 


30 


169 
79 
68 
30 
30 


Inchi 


6 
6 
6 
6 


The  whole  mass  of  sandstone  at  the  base  of  the  above  section  is 
about  80  feet 

From  the  intersection  of  the  Russellville  and  Greenville  with  the 
Elkton  and  Rochester  roads,  to  the  narrows,  the  road  lies  on  the  upper 
part  of  the  section  above ;  near  the  narrows  the  road  suddenly  descends 
to  the  5th  sandstone — i,  ^.,  the  margin  of  the  coal  measures. 

The  5th  sandstone  dips  to  both  sides  of  the  road  from  the  ridge, 
(narrows."^  wMoh  k  probably  an  antiolinal  wave ;  the  syHoSnals  on  either 
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Bide  being  in  the  beds  of  Clifty  creek,  on  the  east  and  eastern  branches 
of  Pond  river,  on  the  west  side  of  the  ridge. 

South  of  the  narrows  the  4th  limestone  and  the  4  th  sandstone  are 
dipping  rapidly  toward  the  northeast,  and  are  raised  a  considerable  dis- 
tance above  the  horizontal  position  of  the  5th  sandstone  at  the  narrows. 

The  narrow  part  of  the  ridge  is  about  60  yards  wide,  being,  in  fact, 
only  a  huge  mass  of  the  5th  sandstone,  80  feet  thick,  which  is  little  else 
than  a  loose  mass  of  quartz  pebbles  about  the  size  of  marbles,  through 
which  the  water  percolates.  Being  arrested  by  the  clay  shales  at  the 
base  of  the  sandstone,  it  breaks  out  in  bold  springs  on  the  east  side  of 
the  ridge,  which  is  doubtless  the  direction  of  the  greatest  dip  of  this 
locality. 

About  one  mile  south  of  the  narrows  the  road  has  descended  to  the 
3d  sandstone,  and  the  rocks  are  quite  level,  or  are  dipping  gently  to  the 
southwest  with  the  line  of  the  branches  to  Pond  river.  The  coal  meas- 
ui'es  lying  between  the  head  of  Pond  river  and  Clifty  are  only  a  few  feet 
thick,  (80  to  110  feet,)  from  one  to  two  miles  wide,  deeply  indented  by 
the  streams,  especially  on  the  west  or  Pond  river  side  of  the  ridge. 
The  work  having  been  extended  from  the  narrows  to  the  intersection  of 
the  "  Old  Highland  lick  "  and  Elkton  road — sandstone  No.  3  forming 
the  surface  rock — the  lick  road  was  taken,  and  the  line  run  to  Bonnet's 
mill,  on  Pond  river. 

On  descending  the  first  hill  limestone  No.  2  is  reached,  which  con- 
tinues to  be  the  surface  rock  for  about  three  miles ;  the  direction  of  the 
road  being  to  the  northwest.  Near  the  East  fork  of  Pond  river  the  dip 
becomes  quite  rapid,  and  brings  down  the  mass  of  limestone  No.  3,  with 
its  associated  shjUe  beds,  to  the  East  fork,  in  a  few  places  covered  by 
fallen  masses  of  the  pebbly  part  of  the  5  th  sandstone.  West  of  the 
East  fork  the  dip  is  to  the  northeast,  meeting  the  dip  from  the  opposite 
direction  near  or  at  the  line  of  the  river. 

The  3d  sandstone  has  become  quite  yellow,  and  in  the  valley  of  the 
East  fork  forms  the  surface  rock  on  the  west  side  of  the  stream.  The 
north  side  of  the  road  is  skirted  by  a  low  range  of  hills,  composed  of 
the  3d  and  4th  limestones,  with  a  thin  bed  of  the  4th  sandstone ;  the 
whole  mass  94  to  110  feet  thick.  Between  the  East  fork  and  Bennet's 
mill,  on  West  fork  of  Pond  river,  the  ridge  is  composed  of  the  millstone 
grit  bed^  from  the  3d  sandstone  to  the  coal  measures,  including,  on  the 
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top  of  the  most  elevated  pointfi,  from  15  to  80  feet  of  tlie  soft  bed 
above  the  5th  sandstone;  tiie  members^  from  base  to  top  of  the  hill, 
being  probably  less  than  200  feet  thick. 

The  hills  are  broken ;  the  dip  irregalar  and  wavy,  falling  from  the 
Bnmmit  of  the  hills  to  the  streams  on  the  east  and  west -side;  tiie  height 
of  the  divide  by  barometer  being  426  feet ;  226  feet  being  dae  to  the 
dip.  The  3d  sandstone  is  the  sur&oe  rock  in  the  valley  of  both  the 
East  and  West  forks  when  intersected  by  this  Ime. 

line  A  extends  fiom  Bennetts  mill  to  PetersbuTg,  by  the  way  ot 
White  Plains.  On  this  line^  which  lies  outaideof  the  coal  measures  nearly 
ite  whole  length,  it  was  observed  that  the  clay  shales,  associated  with 
limestone  beds  Nos.  2, 3,  and  4,  are  replaced,  either  in  part  or  altogether^ 
by  sandy  or  micaceous  shala  The  mass  of  ihe  3d  sandstone  is  also 
much  expanded  near  Front  Hill  post-office;  being  fliere  about  65  feet 
tiiick. 

Plates  and  segr^ted  masses  of  chert  are  associated  with  the  Sd  and 
4th  limestones.  The  higher  beds  are  strewed  with  blocks  of  Bandstone 
No.  4,  and  pebbles  derived  from  sandstone  No.  5. 

The  ridge  dividing  the  valley  of  McFarland^s  creek  and  West  fork  of 
Pond  river  is  capped  by  heavy  masses  of  the  5th  sandstone^  (coarse 
conglomerata)    From  the  top  of  this  ridge  toward  the  northwest  the 
dip  is  rapid,  bringing  the  5th  sandstone  to  the  valley.    In  about  one 
and  a  half  miles  the  dip  is  then  interrupted  and  increased  from  1 5^  to 
20°.     This  rate  of  the  dip  soon  brings  the  5th  sandstone  under  the 
drainage,  when  it  is  brought  up  again  by  a  slip  of  from  75  to  80  feet, 
and  again  dips  below  the  drainage,  to  be  again  brought  up  by  a  similar 
feult — this  arrangement  being  repeated  four  several  times^  gradually 
diminishing,  and  finally,  the  sandstone  disappears  under  the  soil  shale 
bed  of  coal  measures,  to  be  again  brought  up  two  and  a  half  miles  dis- 
tant, on  the  Madisonville  and  Hopkins\ille  road,  at  Mr.  Brazier's,  when 
the  dip  is  from  8°  to  15°  to  the  northeast,  marking  the  western  margin 
of  the  synclinal  fold. 

At  254  north  a  bed  of  coal,  one  foot  thick,  is  seen  in  outcrop,  with 
under  clay  0  inches  beneath  the  coal ;  there  is  probably  65  to  80  feet  of 
sandy  shale,  with  one  or  two  interrupted  beds  of  sandstone.  The  meas- 
ures from  the  conglomerate  (5th  S.  8.)  to  the  coal  were  not  satisfactorily 
made  out ;  the  bed  bdng  so  firequently  slipped  in  this  locality;  it  is  not 
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improbable  that  some  of  them  have  been  duplicated  in  the  measurement 
between  the  5th  sandstone  and  coal. 

Southwardly  from  Mr.  Brazier's,  at  the  margin  of  the  coal  field, 
toward  Hopkinsville,  the  conglomerate  beds  are  about  80  feet  thick, 
resting  on  sandy  shale.  '  The  measures  lie  in  waves  from  three  to  four 
miles  wide,  with  a  gentle  dip  from  i°  to  2i°.  The  synclinal  fold  is  here 
first  encountered.  Its  apparent  depth  is  somewhat  increased  by 
denudation,  which  reaches  the  top  of  the  2d  limestona  The  western 
margin  of  the  first  anticlinal  shows  sandstone  No.  3  near  its  base,  dip- 
ping westwardly  at  3i°  to  4°.  The  banded  shale  beds  and  4th  sand- 
stone are  occasionally  seen  nearly  to  the  sub-carboniferous  limestone, 
which  appears  to  abut  abruptly  against  the  shales  above  the  4th  sand- 
stone. The  1st  and  2d  sandstones  are  not  seen  east  of  the  margin  of 
the  coal  measures,  in  the  edge  of  Christian  county ;  nor  is  the  3d 
sandstone  seen  east  of  the  2d  synclinal  fold.  The  4th  sandstone  and 
the  banded  shales  are  recognizable  nearly  to  the  margin  of  the  sub- 
carboniferous  limestone,  4  miles  west  of  Hopkinsville.  The  indications 
are  that  the  beds  of  millstone  grit  below  the  3d  sandstone  have  thinned 
out  toward  the  east ;  or  else,  that  they  have  been  carried  away  before 
the  deposition  of  the  2d  limestone.  The  4th  sandstone,  although  very 
small,  is  so  strongly  marked  by  its  distinguishing  characteristics,  that  it 
is  a  reliable  horizon  whenever  it  is  present.  It  is  the  only  sandstone 
bed  of  the  millstone  grit  beds  now  known  containing  fossil  shells.  It 
may  be  known  by  its  lithological  character  alone. 

The  lines  in  Hopkins  county  were  taken  up  at  Clark's  mill  on  Pond 
river,  and  carried  to  Greenville,  connecting  the  work  previously  done  in 
Hopkins  and  Muhlenburg  counties  with  the  survey  of  the  margin  of  the 
coal  field  made  this  summer. 

The  work  taken  up  on  Pond  river  begins  at  a  point  high  in  the  coal 
measures.  The  clear  coal  of  the  Hunting  branch  of  Clark's  creek  is 
seen  in  outcrop  near  the  mill,  on  the  northeast  side  of  the  river,  (see 
section,  page  136,  Vol.  1,  Kentucky  Geological  Reports.)  The  coal 
dips  rapidly  about  4i°  to  northeast,  away  from  the  river.  The  beds 
forming  the  hill  above  the  coal  consist  of  from  50  to  60  feet  of  sandy 
and  aluminous  shale,  30  to  35,  space  covered,  the  whole  capped  by  a 
very  coarse-grained  loose-textured  sandstona  The  waste  of  the  beds 
forming  the  coving  <^  the  ooal  beds  forms  a  warm  productive  soil, 
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and  distiDgaishes  the  country  b^een  Pond  riyer.  At  Mr.  John  Qats'^ 
six  miles  southwest  of  OreenvOle,  two  wells  have  been  dug  by  Mr.  Oata^ 
both  of  which  reach  a  bed  of  coal  said  to  be  five  feet  thick.  This  is 
probably  the  equivalent  of  the  upper  bed  at  Clark's  mill.  The  meas- 
ures change  between  Mr.  Oats'  and  Oreenvilla  The  reason  of  the 
change  is  not  apparent  on  the  Una  The  shales  are  evidently  thicker ; 
the  coarse  sandstone  has  disappeared ;  the  soil  and  timber  are  changed. 
The  measures  b^ween  Pond  river  and  Mr.  Oats'  are  again  recognized 
near  Pond  creek,  five  miles  south  of  Greenvilla  It  is  hig^y  probable 
that  the  measures  lying  north  of  a  line  from  Mr.  John  Oats'  to  Pond 
creek  are  higher  than  in  the  hills  above  the  coal  near  Pond  river;  and 
that  they  correspond  to  the  shales  above  the  equivalent  of  the  Anvil 
Bock  at  Providence. 

At  Mr.  G.  Id^%  on  the  southeast  ade  of  Pond  creek,  a  &alt  was 
encountered  on  the  road  The  rocks  on  the  line  dip  to  the  northeast^ 
at  an  angle  firom  45  to  60^ 

The  millstone  grit  beds  are  raised  high  in  the  hills^  and  extend  to 
Clark's  mill,  on  Clilly  creek,  as  surface  rocks.  The  dip  is  quite  incon- 
stant, varying  both  in  quantity  and  direction. 

The  line  between  Clifty  creek  and  Muddy  river  lies  almost  directly 
on  the  margin  of  the  most  southwardly  outcrop  of  the  5th  sandstone^ 
and  about  two  and  one  half  miles  south  of  the  Boberts  coal  banks,  on 
Muddy  river. 

On  the  northwest  side  of  Muddy  river  the  5th  sandstone  is  a  coarse 
conglomerate.  The  masses  of  this  rock  lying  near  the  river  occupy  a 
lower  level  than  the  equivalent  bed  toward  the  di\ide  between  the  two 
streams.  The  bed  is  well  exposed  near  the  center  of  the  divide^  where 
it  is  a  coarse  sandstone  without  pebbles.  On  Clifty,  2i  miles  to  the 
northwest,  it  is  strangely  marked  by  pebbles,  some  of  which  are  of  large 
size,  from  li  to  2  inches  in  diameter. 

To  the  southeast  of  Muddy  river,  the  line  was  connected  with  the 
Rochester  and  RussellvUle  road,  and  carried  toward  Rochester,  (see 
map.)  The  hills  toward  Rochester  are  millstone  grit  Deer  Lick 
cuts  into  the  3d  limestone.  The  4th  limestone  and  the  4th  sandstone 
are  both  seen  on  the  south  side  of  Deer  Lick.  On  the  northeast  side  of 
Deer  Lick  creek  the  line  rises  a  hill,  the  whole  mass  of  which,  from  top 
to  bottom,  is  composed.of  coarse  sandstone  (5th  S.  S.)  without  pebbles. 


T0P06EAPHICAL  BEPOBT  OF  6B0L0OICAL  SUBVE7.  683 

The  country  above  this  sandstone  is  nearly  a  plain,  on  which  rounded 
knolls  of  coal  measures  are  seen  from  80  to  150  feet  high;  these 
meisures  continue  to  the  Russellville  and  Morgantown  road  with  the 
road  to  Rochester.  From  this  point  to  Morgantown  the  line  crosses  a 
synclinal,  the  coal  measures  extending  nearly  to  Morgantown. 

Southwest  of  Morgantown  the  coal  measures  of  Renfro's  creek  are  no 
doubt  connected  with  the  equivalent  beds  lying  in  the  valley  of  Big 
Muddy  and  Hickory  Camp  creeks. 

The  dividing  ridge  between  Big  Muddy  and  Renfro's  creek,  at  the 
"  Sand  Hill,"  receives  the  coal  measures  as  high  as  the  equivalent  of  the 
sandstone  at  the  top  of  the  Little  Mountain  section  of  Edmonson 
county,  (Sec.  No.  37.)  The  difference  of  level  from  Big  Muddy  to  top 
of  the  "Sand  Hill "  being  163  feet. 

Between  Morgantown  and  Woodbury  the  country  is  level  and  gently 
rolling ;  the  creek  valleys  wide.  At  Morgantown  the  rocks  dip  to  the 
southeast,  bringing  the  measures  of  the  hill  below  the  valley  of  Renfro's 
creek  in  a  short  distance.  The  shale  beds  above  the  Morgantown  sand- 
stone being  the  surface  material  nearly  to  the  mouth  of  Big  Barren 
river.  Sandstone  37  feet  thick,  in  section,  page  161,  Vol.  1,  Kentucky 
Geological  Reports,  is  no  doubt  the  equivalent  of  the  sandstone  at  the 
top  of  the  hill  at  Morgantown. 

On  the  east  side  of  Big  Barren,  as  before  stated,  the  conglomerate 
caps  the  hill-tops  175  feet  above  the  river;  the  du^ection  of  dip  was  not 
satisfactorily  observed.  Toward  the  east,  on  the  Glasgow  road  to  Mr. 
J.  M.  Young's  farm,  3  miles  from  the  mouth  of  Big  Barren,  the  hills  do 
not  contain  coal  measures.  The  well  at  Mr.  Young's  being  sunk  into 
the  sandy  micaceous  shales  at  the  base  of  the  5th  sandstone.  Southeast- 
war  dly  from  Mr.  Young's,  the  country  rises  by  a  gentle  slope  about  100 
feet  in  two  miles ;  the  measures  rise  with  the  hill,  and  only  a  few  feet  of 
the  masses  of  the  5th  sandstone,  30  feet  above  the  horizon  at  Mr. 
Young's,  cap  the  highest  point  of  the  ridge. 

Descending  the  ridge  toward  the  south  appeared  considerable  masses 
of  brecciated  limestone,  composed  of  limestone  No.  4  (?),  cemented  by 
a  silicious  paste,  containing  small  fragments  of  chert  The  breccia 
occupies  the  horizon  of  the  4th  limestone  in  a  bed  of  aluminous  shala 
At  the  base  of  the  shale  the  rocks  are  nearly  level.  The  valleys  are 
expanded,  and^  for  Bevmal  milefi^  the  road  Uee  either  on  the  3d  lime- 
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stone  or  the  3d  sandstone.  Slve  nules  to  tiie  northwest  of  Bowling- 
Oreen  the  road  descends  to  the  oavemous  limestona  The  hill  boand- 
ing  the  valley  on  the  north  is  oapped  by  sandstone  No.  2.  Hie  south 
side  of  the  valley  is  partially  boanded  by  isolated  hillfl^  which  are.  capped 
by  the  2d  sandstone.  The  first  sandstone  was  not  reoc^nized  in  War- 
ren coanty.  The  base  of  the  sandstone  rests  on  Dichocrinns  beda^ 
doubtless  the  equivalent  of  the  beds  of  Grayson  county,  60  feet  below 
the  base  of  the  1st  sandstone. 

The  general  trend  of  the  southern  margmof  the  2d  sandstone  is  nearly 
east  and  west ;  no  roads  are  made  parallel  to  and  south  of  Qreen  river, 
north  of  the  sub-carboniferous  limestone.  Between  tjbe  lines  of  the 
Bowling«Green  and  the  Woodbury,  and  the  Bowling-Oreen  and  Browns- 
town  roads,  Line  R  was  carried  up  the  valley  above  referred  to,  to  the 
Bowling-Green  and  Brownsville  road,  and  by  the  last  road  to  Browns- 
ville. 

After  taking  the  road  toward  Brownsville^  in  two  miles  we  reached 
the  base  of  sandstone  No.  2.  The  top  of  the  ridge  or  table  land  is 
capped  by  about  65  feet  of  sandstona  On  ascending  the  hill  it  tarns 
toirord  the  coasi^  and  for  two  miles  lies  nearly  on  the  stiika  At  304, 
line  K,  the  road  reaches  a  disturbed  territoiy;  the  rocks  dip  to  the 
northeast,  at  from  5^  to  35^  Here  the  road  makes  a  sudden  b^id 
toward  the  north,  and  runs  over  the  upturned  edges  of  the  3d  sandstone 
for  half  a  mile,  to  the  hill  on  the  south  side  of  Alexander  creek ;  here 
the  3d  limestone  is  first  seen  on  this  road^  unless  the  limestone  seen  at 
the  last  bend  of  the  road  be  this  bed.  From  Alexander  creek  to 
Chameleon  Springs  the  rocks  are  disturbed.  The  greatest  disturbance 
appears  to  be  east  of  the  road. 

From  the  Springs  to  Brownsville  the  road  lies  on  the  beds  below  the 
6th  sandstone ;  rarely  cutting  below  the  3d,  even  in  the  deepest  valleys ; 
reaching  the  5th  sandstone  only  once  or  twica  On  this  line,  from  the 
mouth  of  Barren  river  to  Brownsville,  there  are  only  one  or  two  small 
patches  of  coal  measures  above  the  5th  sandstone.  No  indications  of 
workable  beds  were  seen  or  heard  of  near  the  line.  Between  the  line 
and  Green  river  a  coal  is  said  to  exist  in  good  workable  beds,  probably 
ihe  coal  equivalent  to  that  at  Nolin  furnace,  Edmonson  county.  It 
was  desirable  that  the  territory  near  Green  river  should  have  been 
examined  fer  the  iron  ore  equivalent  to  the  Nolin  beds^  but  the 
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difficulties  of  the  country  were  such  that  with  one  camp  arrangement  we 
were  not  able  to  travel  it.  It  is  known  that  outliers  of  the  coal  meas- 
ures exist  on  the  south  side  of  Green  river,  east  of  the  mouth  of  Big 
Barren.  -.  Of  their  value  and  extent  nothing  is  certainly  known.  The 
ore  bed  found  on  the  Rudy's  and  Sunfish  creeks  may  possibly  extend 
with  the  measures  across  the  river ;  should  they  do  so,  and  have  the 
thickness  and  quality  of  the  beds  north  of  the  river,  th^  vicinity  to 
navigation  would  render  these  ores  of  great  value,  especially  as  furnace 
rock,  limestone,  and  wood  are  here  in  the  immediate  vicinity,  of  the  ores. 

Having  closed  the  line  from  Morgantown^  on  the  lines  formerly  car- 
ried to  Brownsville,  the  work  was  carried  from  the  latter  place  to  the 
Mammoth  Cave ;  when  Green  river  was  crossed,  and  the  line  carried  to 
Millerstown,  through  Edmonson  and  Hart  counties. 

From  the  forks  of  the  Brownsville  road  to  Bowling-Green  and  Mun- 
fordsville,  by  the  road  to  the  latter  place  to  the  Mammoth  Cave,  the  4th 
limestone  and  the  4th  sandstone  are  absent ;  the  shale  beds  of  the  thu*d 
limestones  are  very  thick,  and  form  with  the  Sd  limestone  the  sur&ce 
rock  for  several  miles. 

Near  the  '^  Turn-hole,"  the  2d  limestone  and  2d  sandstone  are  surfece 
rocks.  Between  the  "Turn-hole"  and  the  cave  the  2d  sandstone  is  the 
surface  rock  for  two  and  a  half  miles,  when  the  surface  becomes  broken 
by  deep  sink  holes  for  three  quarters  of  a  mila 

The  flat  table  land  near  the  cave  lies  on  a  mass  of  the  2d  sandstone^ 
which  has  a  slight  dip  to  the  southeast.  The  Cave  House  is  situated 
about  285  feet  above  Green  river.  The  cavernous  limestone  is  cut  by 
the  valley  of  Green  river  213  feet. 

Tlie  hills  on  the  north  side  of  the  river  are  capped  by  the  2d  sand- 
stone which  lies  lower  than  the  same  bed  on  the  south  side  of  the  river. 
About  four  miles  north  of  the  river,  at  Mr.  P.  P.  Pace's  farm,  the  road 
ascends  the  bed  of  the  5th  sandstone,  which  is  a  coarse  conglomerate, 
lying,  by  barometer,  329  feet  above  Green  river. 

For  several  miles  to  the  northeast,  the  5th  sandstone  is  capped  by 
occasional  knolls  of  cod  measures  from  50  to  75  feet  higher. 

At  the  head  of  Belew's  creek  and  Dog  creek,  the  coal  measures  rise 
sufficiently  high  to  receive  the  ore  beds.  It  is  not  known  that  they 
exist  here,  nor  oan  the  question  be  answered  except  by  digging. 

After  crossing  Dog  creek,  the  measures  do  not  rise  high  enough 
74 
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above  the  oth  sandstone  to  receive  the  ore  beds.  At  the  crossing  of  the 
Bacon  creek  the  cavernous  beds  of  the  sub-carboniferous  limestone  are 
reached ;  these  beds  extend  to  Wheeler's  mill,  on  Nolin  river.  As  soon 
as  the  river  is  crossed  the  beds  of  the  millstone  grit  are  reached,  which 
are  the  surface  rocks  nearly  to  Millerstown- 

Crossing  the  river  at  Millerstown,  the  cavernous  member  of  the  sub- 
carboniferous  beds  form  the  surface  rocks,  with  occasional  patches  of 
sandstone  on  the  highest  knolls,  probably  the  waste  of  the  2d  sandstone, 
which  is  seen  in  bold  outliers  toward  the  west.  It  forms  the  first  sand- 
stone hill  west  of  Stephensburg.  These  patches  of  sandstone  occupy 
quite  a  limited  territory,  the  last  seen  are  about  six  miles  northeast  of 
Millerstown. 

The  accompanying  map  is  constructed  from  the  lines  actually  run, 
from  which  it  will  be  seen  that  a  large  portion  of  the  mar^n  of  the  coal 
measures  are  only  approximately  detertnined,  as  only  that  part  absolute- 
ly determined  is  marked  by  solid  lines,  and  all  parts  not  so  detenained 
indicated  by  dotted  Hues. 

The  interior  of  polygons  made,  in  which  ore  beds  are  know^n  to  exist, 
must  be  surveyed  in  detail  to  give  an  approximate  detei'mination  of  the 
extent  and  value. 

The  margin  of  the  coal  field  extending  from  Clover  creek,  through 
Grayson,  Edmonson,  Butler,  and  part  of  Warren,  will  no  doubt  afford  a 
territory  rich  in  iron  beds.  The  marginal  coal  beds  are  generally  too 
thin  to  be  of  great  value.  In  many  localities  they  are  found  in  sufficient 
thickness  to  be  profitably  wrought.  The  broad  territory  on  the  eastern 
margin  of  the  coal  field,  which  is  thinly  overlaid  with  the  lowest  coal 
measures,  will  give  fi^reater  facility  in  reaching  the  iron  ores,  which  have 
been  sufiiciently  stripped  by  denudation  to  render  them  accessible  at  a 
morlei'ate  cost. 

The  ores,  coal,  rocks,  soils,  &c.,  collected  during  the  surs'eys  of  this 
season,  have  been  forwarded  to  the  Geological  Lal)oratoiy.  Many  of 
them  proliably  omnot  be  reached  by  the  chemist  in  time  for  analysis 
during  the  ])reseut  season. 

During  the  last  two  years,  our  parties  have  been  treated  with  great 
kindness,  and  have  received  every  facility  required  in  the  prosecution  of 
the  survey.  To  all  those  to  whom  I  have  been  indebted,  I  take  this 
public  method  of  acknowledging  my  o)>ligjitions.     They  huvc  my  tkinka. 

SIDNEY  S.  LYON,  Assistant  G&fhffiti. 
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Since  the  foregoing  part  of  this  chapter  was  written,  the  work  of  the 
base  line  has  been  earned  forward,  and  the  work  terminated  on  Tug 
river,  which  forms  the  eastern  boundary  of  the  State. 

It  will  be  necessary  to  add  a  brief  description  of  that  part  lying 
between  the  termination  of  the  work  of  last  year  and  the  end  of  the 
line. 

The  total  length  of  the  base  line  is  three  hundred  and  six  miles, 
eighteen  hundred  and  thirty-two  feet  It  lies  in  the  following  counties : 
Union,  Henderson,  McLean,  Daviess,  Hancock,  Breckinridge,  Hardin, 
Nelson,  Washington,  Mercer,  Garrard,  Jessamine,  Madison,  Estill,  Pow- 
ell, Owsley,  Morgan,  Breathitt,  Floyd,  Johnson,  Lawrence,  and  Pike. 
Twenty-two  counties  are  intersected  by  it.  Nine  of  the  counties 
enumerated  are  in  the  eastern  coal  field,  either  wholly  or  in  part;  the 
first  five  being  in  the  western  coal  field.  x 

The  work  on  the  line  this  year  has  been  in  the  counties  of  Johnson, 
Floyd,  Lawrence,  and  Pike.  The  country  traversed  in  these  counties 
is  rough,  rising  into  narrow,  steep  ridges,  which  ascend  above  the  drain- 
age of  the  country  fi-om  two  to  six  hundred  and  sixty-one  feet,  and  is 
usually  divided  into  terraces,  or  benches,  caused  by  the  unequal  decay 
of  the  hard  and  soft  beds  composing  the  coal  measures. 

The  soil  in  the  valleys  is  generally  sandy.  The  sides  of  the  hills  are 
covered  by  small  pieces  of  shale  or  blocks  of  coarse  sandstone. 

The  farms  are  generally  quite  small,  lying  in  the  narrow  valleys 
extending  along  the  streams;  sometimes  embracing  the  sloping  land  at 
the  foot  of  the  hills. 

The  valley  land  is  estimated  at  about  ten  dollars  per  acre,  that  of  the 
hills  at  from  fifty  cents  to  one  dollar. 

Procuring  and  rafting  saw  logs  is  extensively  carried  on  in  many 
places.  Wagon  roads  are  almost  unknown,  yet  the  country  could  be 
traversed  in  many  directions  by  roads  which  could  be  made  at  a  small 
cost. 

Salt  making  has  been  carried  on  for  a  short  time  at  Warfield,  on 
Tug  river,  fi-om  which  point  the  salt  is  distributed  either  by  pack  horses 
through  the  country,  or  in  canoes  on  the  river. 

The  rocky  masses  lying  above  the  drainage,  from  Jenney's  creek 
eastwardly,  consist  of  the  beds  lying  above  the  Licking  shales.  Some 
few  cuts  are  made  by  the  streams,  firom  thirty  to  fifty  feet  below  the 
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coal,  which  has  been  variously  designated  as  the  Adamsville  coal,  Jack- 
son Rice  coal,  &c. 

At  the  last  crossing  of  Jenney's  creek,  on  the  279th  mile,  the  coal 
bed  above  referred  to  lies  a  few  feet  below  the  bed  of  the  creek.  It  has 
been  traced  up  the  creek  about  two  miles.  Sometimes  it  is  above  the 
creek  bed,  and  sometimes  below  it.  This  bed  here  dips  with  the  line  of 
the  stream,  but  it  is  irregular  and  full  of  waves.  The  bed  of  coal  is 
also  quite  irregular.  It  is  sometimes  seen  as  one  bed ;  at  other  places 
near  by  it  is  divided  into  two  beds,  the  separation  being  from  half  an 
inch  to  four  feet  thick.  The  upper  part  of  the  bed  affords  ^s  much  as 
two  feet  thick  of  workable  coal ;  the  lower  division  being  from  one  foot 
to  two  and  a  half  feet  thick. 

On  the  east  side  of  Jenney's  creek,  the  hill  rises  above  the  creek  661 
feet,  (barometer,)  and  is  divided  by  the  hard  and  soft  measures  into  six 
terraces,  or  benches,  composed  alternately  of  sandstone  and  shale  beds, 
the  capping  mass  of  the  hill  being  a  h^vy  sandstone,  the  lower  part  of 
which  is  locally  a  conglomerate,  thickly  charged  with  water-worn  white 
quartz  pebbles. 

The  measures  above  enumerated  are  found  in  part  in  every  hill 
between  Jenney's  creek  and  Tug  river — no  hill  ever  rising  geologically 
higher  than  the  great  sandstone  which  caps  the  hill  at  Jenney's  creek. 

The  coal  beds  which  are  found  high  in  these  measures  (to  be  hereafter 
noted)  do  not  extend  to  the  west  of  Big  Sandy  river  on  this  line  as 
good  workable  beds.  The  place  of  the  beds  found  in  some  localities 
west  of  Big  Sandy  river  is  indicated  by  a  streak  of  carbonaceous  clay, 
above  a  bed  of  white  silicious  or  aluminous  clay ;  or  by  a  bed  of  car- 
bonaceous shale,  with  thin  seams  of  coal  interstratified. 

The  highest  hills  west  of  Big  Sandy  (near  the  base  line)  exhibit 
the  following  section : 
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No.  23.     Section  between  Jenney^s  creek  and  Big  Sandy, 


Heayy  sandstone,  coarse  grained  near  the  base. 

Conglomerate)  filled  with  white  quartz  pebbles 

Covered  space  above  sandstone  -_ 

Coarse  sandstone — 

Aluminous  shale,  place  of  ore  bed  at  the  head  of  Red  river,  on 

"  State  road,"  (no  ore  seen  east  of  Jenney*s  creek) 

Coarse  sandstone.— . 

Covered  space - 

Fine  (ip*ained  sandstone,  in  thick  beds z 

Covered  space,  with  sandstone  at  the  bottom .. 

Sandstone  and  sandy  shale 

Alternate  beds  of  sandstone  and  dark  sandjr  shale 

Bed  of  Jenney's  creek. 

Shales  and  sandstone 

Coal,  equivalent  of  the  Adamsvilleand  Jackson  Rice  coal  bed 


Thickness.    I    Elevation. 


Feet. 


626 
526 
511 

447 
433 
400 
3b9 
352 
303 
209 

15 

18 


Feet. 

Inches. 

100 

15 

64 

15 

32 

_  _ 

10 

37 

49 

94 

209 

15 

3 

•  ^•^  ^ 

On  Little  Paint  creek,  two  miles  further  east,  an  opportunity  was 
oiTered  to  fill  a  portion  of  the  space  near  the  base  of  Section  23  with  a 
more  detailed  statement  of  the  materials  of  that  portion  of  the  section, 
a  mass  of  rock  having  fallen,  leaving  a  clean  cut,  of  which  the  following 
is  a  section : 

No.  24.     Section  near  Big  Sandy ^  on  the  east  side  of  Idttle  Paint 

creek. 


Covered  space  divided  into  terraces,  the  top  of  the  hill  being  cov- 
ered by  the  lower  part  of  the  sandstone  at  511  feet.  Section  23. 

Thin  bedded  sandstone 

Sandy  shale —  . 

Sandstone , ......^ . 

Sandy  shale -..— 

Sandstone * 

Sandy  shale . 

Lumpy  sandstone , , 

Bituminous  coal.^^^ . . 

Under  clay , . 

Sandy  shale . 

Sandy  shale  and  lumpy  sandstone -, 

Sandy  shale  running  into  sandstone 

Bituminous  shale . 

Bituminous  coal ^... . .-  — .. 

Under  clay . . . «. 

Dark  gray  sandy  shale.... ...... . .. 

Bed  of  Little  Paint  creek. 


Thickness. 


Feet.  Inches.  Feet. 


Elevation. 


4 
8 
6 
4 
2 
3 
2 
2 
2 
5 

22 
5 
2 
2 
2 

16 


3 
6 
1 
2 
6 


10 


rtik 


90 
86 
78 
71 
67 
65 
62 
59 
67 
55 
50 
28 
23 
21 
18 
16 


Inches. 


3 

2 
2 

15 
5 

4 
3 
8 
8 


10 
10 


# 


590  TbPOGKAPmCAL  REPORT  OP    GEOLOGICAL  STJRVET. 

The  coal  at  2 1  feet  4  inches  above,  is  the  equivalent  of  the  coal  at 
the  base  of  Section  No.  23. 

On  Big  Sandy  river,  half  a  mile  above  the  mouth  of  Little  Paint 
creek,  a  bed  of  bituminous  shale  is  seen,  interstratified  in  the  sandy 
shale,  ten  feet  below  the  coal.  At  this  point  shales,  similar  in  character 
to  those  at  the  base  of  the  section  above,  extend  downward  to  the  bed  of 
the  river,  28  feet  below  the  coal- 
In  the  shales,  beneath  the  coal  above  alluded  to,  are  remarkable  sandy 
segregations,  which  are  generally  symmetrical,  and  circular.  One  of 
the  largest  observed  measured  6  feet  in  its  greatest  diameter,  and  four  feet 
thick.  The  mass  was  separated  into  several  beds  by  lines  of  stratifica- 
tion ;  at  which  lines  the  masses  separate,  forming  circular  blocks  about 
six  inches  thick,  the  upper  and  lower  portions  forming  sections  of  an 
ellipse.  The  blocks  from  the  middle  of  the  mass  resemble  huge  unfinish- 
ed grindstones. 

These  segregations  are  valuable  as  a  mark  indicating  the  geological 
horizon  of  the  Jackson  Rice,  Adamsville,  and  Warfield  bed  of  coal; 
especially  as  no  similar  masses  have  been  found  in  any  other  horizon 
than  that  immediately  below  this  coal  bed. 

The  first  of  these  segregations  on  our  line  are  found  on  Stillwater 
creek,  but  they  are  seen  on  the  line  in  all  the  valleys  which  are  sufficient- 
ly deepj  fi-om  that  point  to  Tug  river.  Great  numbers  of  these  masses 
are  seen  wasted  from  the  shales  under  the  coal  at  Warfield,  lying  along 
the  margin  of  the  river,  and  many  partially  exposed  in  the  shale  beds 
forming  the  river  bank  immediately  under  the  coal  bed. 

At  the  mouth  of  John's  creek,  on  the  east  side  of  Big  Sandy  river, 
the  coal  bed  at  the  base  of  section  24,  lies  a  few  feet  above  the  bed  of 
Sandy  river. 

From  this  point  toward  the  north  we  have  the  following  section : 
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No.  25.     Section  from  the  mouth  of  JohrCs  creek  to  the  coal  opened  hy 

Mr.  Samuel  Auxier. 


Covered  space,  sandslane  (?)  --. 

Sandy  shale,  10  to  14 i.... 

Sandstone 1 

Bituminoas  coalf  (Auxier  QO&l). 

Prtrting  claiy 

Bituminous  shnle 

Kitun.inous  shale,  earthy 

Bituminous  ooalt  (Auxier  coal).. 

Sbale  and  under  clay 

Sandv  shale _-■ 

Bituminous  coal ... 

Under  clay  (?; 

Sandstone 

Phice  of  coal  on  Daniel's  creek. 

Sandstone  and  sandy  shale 

Place  of  coal  on  Long  branch* 
Sandstone  and  covered  space... 
Top  of  coal  on  John's  creek. 


Thickness. 


Elevation. 


Feet.  Inches.  Feet. 


50 

10 

14 

2 


1 


9 

1 

18 


4 
4 
4 
6 


8 


80  L-.  .. 

36 

69    


29^ 

935 

225- 

211 

208 

208 

207 

206 

204 

203 

185 

1^5 

105 

69 


Inches. 


2 
3 
2 

a 

10 
6 

8 
8 
8 
8 


It  is  not  improbable  that  tbe  true  thickness  of  the  measures,  between 
the  Sam'l  Auxier  coal  and  the  coal  at  the  mouth  of  John's  ci'eek,  is  not 
given  in  the  above  section.  At  the  opening  made  by  Mr-  Auxier,  the 
dip  is  found  to  be  towards  the  northwest,  the  direcUoii  in  which  the  sec- 
tion was  metisured.  If  the  dip  lies  regularly  in  that  direction,  between 
the  two  points  measured,  the  thickness  of  the  measures  will  be  too  small 
in  the  above  section  by  a  quantity  equal  to  the  amount  of  the  dip 
between  the  two  points. 

The  remarkable  bends  of  John's  creek  fi*om  it$  mouth  to  where  the 
line  crosses  it,  about  four  miles  from  Sandy  river,  would  indicate  consid- 
erable disturbance  in  the  measures^  even  if  no  rocks  were  visible.  The 
outcrop  in  a  few  places  exposes  the  rocks,  which  exhibit  considerable 
disturbance  and  wrinkling ;  probably  the  effect  of  thrust 

Two  miles  above  the  mouth  of  the  creek  a  bed  of  coal  has  been 
opened,  in  a  point  of  a  ridge  projecting  into  one  of  the  bends  of  the 
creek.  Where  opened  the  bed  in  four  feet  thick ;  which  is  probably 
above  its  average  thickness,  as  the  opening  is  immediately  at  the  axis  of 
a  synclinal  fold.  A  short  distance  down  the  creek  from  tbe  opening 
the  unwrought  outcrop  is  seen  on  anticlinal  fold,  where  the  coal  id  not 
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more  than  two  feet  thick.     This  bed  is  probably  the  equivalent  of  the 
upper  bed  exposed  at  Little  Paint  creek,  given  in  Section  24. 

A  cai'eful  examination  of  the  country  in  the  vicinity  of  the  line  on 
John's  creek  and  Daniel's  creek,  did  not  result  in  the  discovery  of  any 
workable  beds  of  coal  between  the  horizon  of  the  Auxier  ooal  and  that 
opened  on  John's  creek  by  Mr.  Belong,  (equivalent  to  the  upper  bed 
at  Little  Paint.)  Two  or  three  thin  beds  of  coal  were  found  in  the  space 
between  these  beds^  but  none  of  them  attained  a  greater  thickness  than 
fi'om  fifteen  to  thirty  inches,  if,  indeed,  the  latter  figures  are.  not  too 
high. 

The  coal  beds  opened  by  Mr.  Delong,  at  the  base  of  the  section,  as 
well  as  the  equivalent  of  that  opened  by  Mr.  Auxier,  are  accessible  the 
entire  distance  between  Big  Sandy  and  Tug  river,  in  the  immediate 
vicinity  of  the  line. 

On  Tug  river,  at  War  field,  the  lowest  bed  in  Section  24  is  opened 
about  forty  feet  above  the  bed  of  the  river.  It  is  about  four  feet  thick, 
where  it  was  seen  near  the  town,  on  the  southwest  side  of  Warfield,  where 
it  occupies  a  position  a  little  lower  ttian  at  the  works  on  the  river.  This 
indicates  a  slight  dip  to  the  northwest,  and  with  the  line  of  the  river  at 
this  place. 

The  base  line  from  the  valley  of  John's  creek  crosses  obliquely  the 
ridges  dividing  the  streams  flowing  into  Tug  river,  and  those  flowing 
into  John's  creek  and  Big  Sandy.  The  line  crosses  this  ridge  on  the 
288th  mile,  six  miles  east  of  the  mouth  of  John's  creek. 

The  line  from  the  288th  to  the  292d  mile  lies  across  the  head 
branches  of  Rockcastle  creek.  The  Beech  fork  is  the  first  branch 
crossed ;  then  Stonecoal  fork.  Scaffold  fork,  main  Rockcastle,  Lick  fork^ 
Laurel  fork,  and  many  small  nameless  branches.  On  the  292d  mile, 
the  line  enters  the  "  breaks^''*  and  crosses  the  ridge  dividing  Rockcjistle 
and  the  Panther  fork  of  Wolf  creek.  The  295th  mile  enters  the 
White  Cabin  fork  of  Wolf  creek.  The  297th  mile  crosses  main  Wolf 
creek.  On  the  298th  mile,  Peter  Cave  creek,  a  large  branch  of  Wolf, 
is  crossed.  Pigeon  Roost  fork  is  crossed  on  the  299th  mile,  the  mile 
post  falling  on  the  summit  of  the  ridge,  on  the  east  side  of  it,  and  the 
dividing  ridge  between  White  Oak  fork  of  Emily's  creek  and  Pigeon 
Roost.  The  301st  mile  crosses  White  Oak.  The  303d  mile  post  is 
erected  on  the  terraces  on  the  east  side  of  Emily's  creek.  The  305th 
mile  reaches  and  crosses  the  head  of  several  small  brancheB  of  Big 
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oreek.  These  branches  run  south  from  the  line^  which  now  enters  the 
breaks  of  Tug  river,  at  the  head  of  Mt.  Sterling  brancL 

It  will  be  seen,  by  the  foregoing  summary,  that  the  creeks  crossed  by 
the  line  are  very  numerous.  The  small  nameless  drains  are  nearly  as 
deep  as  the  yalleys  of  the  main  creeks. 

The  spurs  from  the  main  ridges  between  the  drains  are  generally  as 
high  as  the  dividing  ridges  themselves.  In  almost  every  instance  the 
hills  between  the  creeks,  branches,  and  drains  are  capped  by  the  heavy 
sandstone  associated  with  the  upper  conglomerate  bed,  the  valleys  being 
from  300  to  500  feet  deep,  the  drainage  cutting  into  the  measures  nearly 
down  to  the  Jackson  Rice,  Little  Paint  creek  coal,  frequently  below  it 

Practically  the  line  lies  on  the  strike  line  of  the  measures,  which  is 
modified  locally  by  waves,  wrinkles,  and  a  few  inconsiderable  faults  or 
breaks,  the  latter  being  readily  recognized  by  the  low  gaps  breaking  the 
main  ridges. 

On  the  Stonecoal  fork  of  Hockcastle  creek,  a  bed  of  coal  is  exposed 
in  outcrop,  244  feet  below  the  ^  Bear  Wallow  Gap."  On  the  ridge  south- 
east of  the  gap,  the  great  sandstone,  which  caps  the  hills,  rises  about 
100  feet  above  the  gap. 

This  coal  is  probably  the  equivalent  of  the  Samuel  Auxier  bed  of  coal 
heretofore  alluded  to,  and  has  been  so  considered. 

The  following  section  begins  at  the  top  of  the  ridge,  and  extends 
down  Stonecoal  fork  about  a  mile,  crossing  to  the  north  side  of  the  base 
line,  nearly  at  the  middle  of  the  distance. 

No.  26.     Section  on  Stonecoal  fork  of  Rockcastle  creek. 


Thickness. 


Feet. 


HeaTj  masses  of  sandstone 

Covered  space,  shale,  sandstone,  &c.. 

Bituminous  cooi . 

Parting,  clay 

Bright,  hard  bony  coal . 

Dark  silicious  shale 

Coarse  sandstone . 

Dark  sandy  shale  15  to  20  feet 

Bituminous  cooZ.... 

Under  clay 

Bituminous  fossiliferous  limestone... 

Sandy  shale .. 

Rockcastle  creek,  (sandstone.) 

7ft 


100 
244 

7 


3 

10 

35 

15 

1 

2 

1 

12 


Inches. 


3 
5 


Elevation. 


Feet. 


431 
331 
87 
80 
79 
76 
66 
31 
16 
15 
13 
12 


Inches. 


1 
1 
1 
1 

8 
8 
8 
8 
8 
5 
5 
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The  bituminous  limestone  is  a  most  remarkable  bed ;  it  lies  in  blocks 
nearly  square,  from  15  to  18  inches  thick. 

The  dividing  ridge  between  main  Rockcastle  creek,  and  the  head  of 
Lick  fork,  is  capped  by  a  portion  of  the  sandatone  associated  with  the 
conglomerate  beds  which  are  seen  in  considerable  force  at  the  **Piney 
Grap."  All  the  drains  and  branches  are  strewn  with  white  quartz  peb- 
bles wasted  from  this  top  hill  sandstona 

The  following  section,  obtained  at  the  divide  separating  Laurel  fork  of 
Rockcastle  creek  from  the  Panther  fork  of  Wolf  creek,  will  serve  to 
give  more  in  detail  the  measures  in  the  covered  space  of  244  feet  in 
Section  26  : 

No.  27.     Section  of  the  ridge  between  Laurel  fork  of  RochcaaUe  and 

Panther  fork  of  Wolf  creek. 


Sandstone,  with  large  blocks  of  conglomerate  near  the  base  of 

the  mass , 

Sandy  slope,  (sandstone?) .. 

Sandstone,  bed  soft  at  top . 

Covered  space,  sloping,  (shales?) 

Sandstone 

Covered  space,  showinp  shales,  (coal  at  top?) 

Hard  ttandstoue  {Rock  houses) 

Sa  ml  V  shale 

Bituminous  coal,  18  to  20  inches 

Dark  sandy  shale 

Bituminous  coal,  size  not  seen  ;  dark  sandy  shales 

Hard  sandstone 

Coal  in  bed  of  Laurel  fork. 


Thickness. 


Feet. 

Inches. 

50 

30 

38 

25 

35  

25 

18 

20  

1 

88 

25 

15 

15 

Eleration. 


Feet. 


297 
247 

217 
179 
154 
119 

94 
76 
56 
55 
30 
15 


Iiieh< 


8 
8 
8 
8 

8 
8 
8 
8 
8 


Descending  the  valley  of  Panther  fork  of  Wolf  creek,  the  only  line 
of  travel  practicable  was  in  the  bed  of  the  branch.  The  rocks  dip  with 
the  line  of  the  stream  nearly  as  rapidly  as  the  fall  of  the  branch  itself. 
Two  thin  beds  of  coal  were  cut  and  brought  to  light  by  the  branch ; 
these  should  be  placed  in  the  upper  part  of  the  section.  One  bed  is 
about  15  inches  thick,  and  probably  occupies  a  place  in  the  section 
above  at  379  feet  8  inches;  the  other,  about  2  feet  thick,  at  119.8. 

From  Rockcastle  creek  eastwardly  to  Tug  river  the  upper  sandstone, 
which  caps  the  hills  so  frequently  referred  to,  caps  the  points  and  ridges 
as  naked  masses,  which,  seen  from  a  distance,  might  readily  be  taken  for 
castles  or  artificial  structures. 
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The  valley  of  Wolf  creek,  which  is  quite  a  large  stream,  is  generally 
only  a  few  feet  wide.  In  many  places  the  abrupt  ascent  of  the  hills 
begins  at  the  wa'er's  edge  on  both  sides  of  the  stream ;  at  all  such  places 
the  only  road  lies  in  the  bed  of  the  creek. 

The  lower  part  of  the  hills  are  wooded  with  beech,  poplar,  ash,  sugar- 
tree,  gum,  sour  wood,  and  oak ;  the  sides  higher  up  with  dillerent  species 
of  oak ;  the  gaps^  caveSy  and  top  of  the  ridges  are  clothed  with  chestnut- 
oak,  and  pine. 

A  bed  of  coal,  7  feet  thick,  has  been  seen  one  mile  south  of  the  line, 
at  the  head  of  White  Cabin  branch  of  Wolf  creek.  I  was  not  able  to 
visit  the  locality  of  this  coal.  It  is  probably  the  upper  part  of  the 
great  bed  seen  on  Stonecoal  fork  of  Rockcastle,  four  miles  further  to 
the  west 

At  Mr.  Samuel  Moore's  mill,  three  quarters  of  a  mile  south  of  the 
line,  a  bed  of  coal  outcrops  in  the  bed  of  the  creek ;  it  is  about  20  inches 
thick.  This  bed  must  lie  below  the  7  feet  coal  above  referred  to.  These 
beds  are  referred  to  as  being  equivalent  to  the  upper  part  of  the  gi'eat 
coal  of  Rockcastle  creek,  and  the  first  coal  below  it  given  in  Section  26. 
If  this  reference  be  correct,  then  there  are  four  horizons  of  coal  in  the 
first  350  feet  below  the  conglomerate,  which  here  caps  the  hills. 

On  our  return  from  Tug  river,  a  thin  cannel  coal  was  observed  in 
several  hills ;  it  is  the  first  coal  under  the  conglomerate. 

No  satisfactory  exhibition  of  the  cannel  coal  bed  was  obtained.  It  is 
probably  not  over  18  inches  thick,  where  it  was  crossed  by  the  road 
from  Warfield  to  the  mouth  of  John's  creek. 

The  base  line  crossed  the  Pigeon  Roost  fork  of  Wolf  creek,  half  a  mile 
north  of  James  Howard's  mill ;  near  the  mill  there  is  a  perfect  exhibi- 
tion of  the  following  section : 
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No  28.     Section  of  cod,  4*c.,  ai  HowarcCs  mill,  Pigeon  Boost  fori  of 

Wolf  creek. 


Heary  sandstone,  south  of  gap 

Covered  space — 

Covered  space,  divided  into  three  terraces 

Sandstone,  thick  beds - 

Sandy  shale 

Bituminous  Mai — 

Sandy  shale 

Bony  bituminous  coal — 

Under  clay 

Dark  sandy  shale,  bed  of  Pigeon  Roost  fork  of  Wolf  creek. 


Thickness. 


Feet.  Inches. 


80 

45 

241 

25 

15 

2 

15 

4 

2 


I .. „„„_ 


I ... 

i 

I  .-- 

I 


Elevation. 


Feet. 


429 

349 

304 

63 

38 

S3 

21 

6 

2 


Inchi 


6 
6 
6 
6 
6 
6 
6 
6 
6 


White  Oak  fork  of  Emily's  creek  exhibits  the  upper  part  of  section 
imperfectly.  Although  White  Oak  creek  was  traced  to  its  junction  with 
Emily's  fork,  and  the  latter  stream  carefully  examined  for  four  miles 
above  the  mouth  of  White  Oak,  no  section  could  be  obtained  which  would 
add  any  information  to  that  already  given. 

The  shale  beds  have  probably  increased  in  thickness  east  of  Rock- 
castle creek.  The  rocky  masses  are  softer  east  of  Wolf  creek  than  the 
equivalent  beds  are  at  the  west  The  hills  are  covered  by  the  debris  of 
rocks  and  shales,  notwithstanding  their  sides  form  angles  with  the 
horizon  ranging  from  25°  to  CO^. 

No  further  sections  of  the  measures  outcropping  on  the  line  w^ere 
obtained.  The  tops  of  the  hills  are  always  capped  by  the  heavy  sand- 
stone and  its  associated  conglomerate  beds,  giving  assurance  that  no  new 
measures  were  to  be  examined,  and  that  additional  sections  would  be 
the  equivalent  of  those  already  given,  variously  modified. 

The  unsettled  and  variable  state  of  the  weather  since  the  passjige  of 
Jenney's  creek  has  rendered  the  barometrical  observations  quite  unreli- 
able. No  confidence  has  been  given  to  observations  taken  at  intervals 
longer  than  from  fifteen  to  twenty  minutes  apart. 

The  observations  by  barometer  between  Jenney's  creek  and  Tug  river 
consist  of  a  series  of  one  hundred  and  seventy-six  observations,  besides 
twenty-four  observations  between  Tug  river  and  John's  creek,  on  our 
returo. 


TOPOQRAFHIOAL  REPOBT  09   GEOLOGICAL  SUBVE7.  697 

By  the  observations  made  on  the  road  between  Warfield  and  John's 
creek,  the  place  of  the  cannel  coal  is  set  down  at  97  feet  below  the  gap 
at  the  head  of  Buck  creek,  or  about  120  feet  below  the  conglomerate, 
on  the  hill  tops,  and  94  feet  below  the  ridge  east  of  Mr.  Cassiday's,  on 
Rockcastle  creek. 

From  John's  creek,  our  route,  returning,  was  down  Big  Sandy  to  the 
mouth  of  Big  Paint  creek,  up  this  to  the  divide  separating  Little  Paint 
fork  of  Big  Paint  from  the  latter;  across  this  ridge  to  Little  Paint 
fork,  which  was  traced  to  its  head,  crossing  the  ridge,  and  descending 
the  Road  fork  of  the  Burning  fork  of  Licking  river  to  Adamsvilla 

The  road  lies  near  the  top  of  the  Licking  shales,  sometimes  sinking  a 
little  below  the  Adamsville  coal,  sometimes  rising  75  to  80  feet  above  it. 

To  the  northwest  of  PaintvUle,  considerable  disturbance  was  observed 
in  the  rocks  under  the  Adamsville  coal.  The  measures  being  thrown  into 
waves,  the  axis  of  which  is  northeast  and  southwest,  subsequently  these 
troughs  have  been  filled  by  deposits  lying  non-conformable. 

It  will  be  seen  by  what  has  been  stated  in  this  chapter  that  the  coal 
beds  increase  in  thickness  and  number  east  of  Big  Sandy ;  and,  as  &r  as 
can  be  seen  in  unwrought  outcrop,  the  coal  appears  to  be  of  excellent 
quality.  On  the  west  side  of  Big  Sandy  near  our  line,  the  coal  beds  are 
thinner  and  frequently  separated  by  clay  partings.  The  beds  of  iron 
ore  cease  and  are  not  seen  east  of  the  head  of  the  Green  Rock  fork  of 
Jenney's  creek.  The  horizon  of  the  ore  beds  was  frequently  exposed 
eastwardly  of  this  point,  but  no  ore  beds  were  seen. 

By  reference  to  Vol.  3,  Kentucky  Geological  Reports,  sec.  3,  pages 
330,  331,  it  will  be  seen  that  a  ferruginous  conglomerate  occurs  at  311 
feet.  The  same  geological  horieon  is  in  the  succeeding  sections,  viz : 
Section  4,  at  220  feet;  section  5,  at  396  feet;  section  8,  at  256  feet; 
section  9,  at  360  feet;  and  in  section  10,  at  244  feet  10  inches.  These 
sections  are  all  taken  near  the  margin  of  the  coal  field  in  Greenup  and 
Garter  counties ;  in  all  the  conglomerate  is  found.  In  the  last  section 
the  whole  thickness  of  the  coal  measures  lying  between  this  remarkable 
bed  of  conglomerate  and  the  sandy  beds  beneath  the  sub-carboniferous 
limestone,  and  including  what  remains  of  that  division,  is  only  244  feet 
10  inches. 

The  dividing  ridge  between  Little  Sandy  and  Tygert's  creek  carries 
tixe  o^lomerate  tod  to  the  vidniky  df  LsxttA  foroac^     It  k  n^sn 
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again  on  the  east  nde  of  little  Sandy,  at  Steam  fnmaoe^  above  the 
Garrington  and  Heighton  ore  banks.  It  oocnis  at  the  head  of  Indian 
Greek,  and  follows  the  line  of  the  ridge  to  the  ore  diggings  of  CSaioline 
furnaoe^  fiirther  to  the  aoutheaat  It  k  seen  agiun  at  Clinton  fiumaoe ; 
the  same  bed  at  Mt  Savage  fiimace,  (sea  9,)  twenty  miks  to  the  south, 
persistently  oapinng  the  highest  hills  in  the  ooal  measures  in  Greenup 
and  Garter  ooantie&  The  column  of  Iheooal  measores  steaifily  increas- 
ing in  height  to  the  sontheast^  is  always  capped  with  this  pebbly  bed, 
^izcept  in  the  nei^^iboriiood  of  Amanda  &mace^  where  athin  patdi  of  tiie 
coal  measures  rise  above  it    (See  page  463,  voL  8,  Ey.  Reports.) 

To  the  horiaon  of  the^  conglomerate  bed  mentioned  above  is  referred 
tie  great  sandstone  mass^  which  so  persistently  occupies  the  head  of  the 
section  on  the  base  line  east  of  the  head  of  Red  river.  A  line  of  sec- 
tions across  the  country  from  Mt  Savage  furnace  to  the  bead  of 
Jenney's  creek  would  place  this  question  at  rest,  and,  at  the  same  time^ 
determine  the  nuugin  of  the  iron  ores  toward  the  southeast  from  Mt. 
Savage  fiimace^  thus  connectiDg  the  observations  of  the  base  line  with 
the  work  of  Gieennp,  Garter,  &a,  on  the  north. 

The  thickemng  of  the  coal  measures  toward  the  south  and  southeast 
has  been  satis&ctorily  estaUkhed.  At  Jenney's  creek  we  have  above 
tiie  Adamsville  ccal  over  600  feet  of  shale^  sandstone^  and  ccal ;  below 
the  Adamsville  ccal  the  Licking  shales  are  from  150  to  200  feet  thiok, 
to  which  should  be  added  the  great  sandstone  at  the  base  of  the  coal 
measures  lying  above  the  coal  and  iron  ore  beds  of  Estill  county  ;  this 
latter  mass  is  about  240  feet,  making  together  over  1,000  feet  of  meas- 
ures on  Sandy  river,  (supposing  the  lower  measures,  which  are  concealed, 
retain  the  thickness  they  have  at  the  west,)  against  244  feet  10  inches, 
as  per  sections  on  Smith's  and  Ooal  creeks,  near  the  margin  of  the 
coal  measures  west  of  Little  Sandy  river  in  (Greenup  county. 

After  entering  the  coal  measures,  the  general  dip  is  to  the  south, 
frequently  reversed  by  waves  and  a  few  minor  faults.  The  small  streams 
are  generally  in  the  line  of  the  synclinal  and  the  ridges  the  anticlinal 
waves. 

The  main  anticlinals  are  remarkably  serpentine,  and  throw  off  second- 
ary anticlinals,  into  spurs  to  the  right  and  left,  direct  and  obliquely 
toward  the  east  and  west 

The  hills  rise  toward  the  head  of  the  stroams  or  main  dividing  ridges, 
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as  much,  frequently  more,  by  the  dip  lying  with  the  downward  course 
of  the  streams,  than  by  the  addition  of  measures  toward  the  great 
dividing  ridges;  both  causes  are  generally  combined;  especially  when 
the  remains  of  the  great  upper  conglomerate  sandstone  are  still  in  place. 

The  hills  at  the  head  of  Red  river,  Burning  fork  of  Licking,  Rock- 
castle, and  Wolf  creek,  are  nearly  on  the  same  horizon. 

The  accompanying  diagram  of  the  base  line  will  probably  explain  the 
character  and  elevation  of  the  measures  and  the  country  better  than 
anything  I  could  add  to  what  has  already  been  said. 
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Section,  profile,  of  Jackson  county . ............. 4€0 

Section,  three  miles  above  Jackson,  Breathitt  county ...... ..  ......... 357 

Sections  on  and  near  Jenny's  creek .... 543,  569 

Section  on  John's  creek 591 

Section,  King's  Hill,  Breckinridge  county 504 

Section  of  Lawrence,  Johnson,  and  Floyd  counties . ....... 421 

Section,  near  mouth  of  Lick  branch  of  Quicksand,  few  mi^es  south  of  Jackson ....  351 

Secdon,  hill,  between  Middle  fork  of  Licking  and  Cow  creek 538 

Section,  of  limestone  of  sub-carboniferous  beds,  &c. . 520 

Section  at  Little  mountain . . .— - — 570 

Section  at  Lofland's  coal  bank,  Hopkins  county . . 395 

Section,  Lone  knob,  Estill  county . .... . 527 

Section  on  Long  run . - ..... 513 

Section  on  Louisa  river,  6  miles  below  Louisa . ... ... —  359 

Section  of  coal  near  Morgantown . . ...  577 

Section  across  the  west  boundary  of  Morgan  county . ... . 463 

Section  of  Morgan  and  Breathitt  counties . . ... . 416 

Section  at  213th  mile  post,  base  line . . ....... 526 

Section  of  millstone  grit  beds,  Clover  creek . .. . 506 

Section  of  millstone  grit  beds,  Hancock  and  Breckinridge  counties . .. 548 

Section  near  Mordecai  creek,  Morgan  county . . 358 

Section  of  Muhlenburg  county,  &c . . . - 399 

Section,  showing  modificntion  of  beds  eastwardly,  Nelson  county 5l7 

Section,  at  Nelsonville,  Ohio 360 

Section,  at  Mr.  Nelson's  coal  bank 571 

Section,  at  Col.  El.  Nigh'd,  Ironton, 36S 

Section,  at  Nolin  river 562 

Section,  near  Nolin  furnace 5G8 

Seclion,  at  Mr.  Felix  Styles' _ _ 51J 

Section,  on  branch  of  Stillwater,  five  miles  from  Hazlegreen,  Morgan  county 357 

Section,  at  Stinson  hill,  .Mt.  Savage  furnace,  Greinup  county 372 

Sections,  in  Owsley  county . 476,  477 

Section,  pro61e,  in  Owsley  and  Estill  counties 478 

Section,  at  Mr.  Geo.  Payne's  boring,  Union  county 384 

Sections,  at  Peach  Orchard  coal  mines,  Lawrence  county 367 

Section,  at  farm  of  Mr.  Perin 508 

Section,  on  land  of  Pennsylvania  furnace,  Greenup  county 412 

Section,  one  mile  S.  W.  of  old  Pennsylvania  furnace,  Muhlenburg  county 402 

^Section,  from  Pleasant  Run  to  Smith'sbank 558 

•Section,  in  Powell  county 469,  470 

fiection,  at  Providence,  H'^pkina  county 396 

Section^  profi'e.in  ^ula-^ki  county 4>7 

Sectluni  ofi  lands  of  Rivcco'>n  furnace,  Greenup  county .. 412 

S«ct&en«  oo  farm  of  A- 1-  Rioe,  273d  mile  of  baseline .  542 


IXDBL  618 

Section,  at  Rock  House,  on  Johnson  creek,  254th  mile  base  line ....... .. 537 

Section,  on  Stonecoal  fork  of  Rockcastle  creek .- 593 

Section  of  the  ridge  between  Rockcastle  and  Wolf  creeks 594 

Sections,  on  north  side  of  Rough  creek .—  554,  556 

Section,  at  the  Falls  of  Rough  creek 573 

Section,  3  miles  south  of  Rough  creek . 559 

Section  in  Rowan  county ..  . 463 

Section,  south  side  of  Stephensport,  Breckinridge  county 553 

Section  on  Stinson  creek,  Carter  county . 459 

Section  at  Sugar  Camp  creek — 5<)7 

Section  at  Tar  Springs,  Breckinridge  county .. . • 505 

Section  of  Union  county,  &c. -. . . 387 

Section  opposite  Uniontown . — •— 384 

Section  on  Main  and  Second  streets,  Uniontown .. . ..  .... 383 

Section,  profile,  in  Wayne  county . ...... - . 492 

Sectiou,  crossing  of  Weeelrim  creek,  255th  mile . . .. . .... 536 

Section,  east  side  of  Wheelrim  creek,  255th  mite,  base  line  .. • . ......... 537 

Section  at  farm  of  Widow  Whitworth - .—  508 

Section  behind  the  bridge,  Williams*  creek,  Greenup  county .. .....  359 

Section,  three  miles  from  Kilgore*s,  Williams'  creek,  Greenup  county . 359 

Section,  Williams*  boring,  on  Green  river . 403 

Segregations,  singular  sandy 596 

Shale,  black,  from  Bullitt  county,  composition  of.—. 104 

Shale,  black  slate,  from  Madison  county,  analysis  of .. ...  213 

Shale  from  milk-sick  region.  Grant  county,  composition  of 158 

Shale  and  mudstone  from  milk-sick  district,  Scott  county,  analysis  of. . 254 

Silicious  concretion,  Crittenden  county 133 

Sink-holes,  Estill  county 471 

Sinks,  &c..  Sinking  creek ....  509 

Sink-holes,  in  sub-carboniferous  limestone . -— 453 

Sink-holes,  Wayne  county . ... . 493 

Slag,  iron  furnace,  Center  furnace,  Trigg  county,  analyses  of - 259 

Slag,  iron  furnace.  Empire  furnace,  Trigg  county 256 

Slag,  iron  furnace,  Fulton  furnace,  Trigg  county,  analysis  of . - 263 

Slag,  iron  furnace,  Caroline  furnace,  Greenup  county . 167 

Slags,  iron  furnace.  Cottage  furnace,  Estill  county 137 

Slag,  iron  furnace,  Crittenden  furnace . 126 

Slag,  iron  furnace.  Hurricane  furnace,  Crittenden  county - . 131 

Slag,  iron  furnace.  Mammoth  iumace*  Lyon  county . . 208 

Slag,  iron  furnace,  Ozeora  furnace,  LiTing8ton  county  ... . . 203,  204 

Slag,  iron  furnace,  Suwannee  furnace,  Lyon  county 210 

Slate  furnace  ores,  &c.,  Bath  county .. 61,63 

Smith's,  Prof.  J.  L  ,  analysis  of  DuPont*s  Artesian  well  water .... 23 

Soil,  and  its  analysis,  remarks  on - 26,  54,  56 

Soil  analyses,  comparative 30,  42,  58 

Soils  and  sub-soils,  from  Bath  county,  analyses  of . . . 72 

Soils  and  sub-soils,  from  Clark  county,  composition  of 115-118 

Soil  and  timber  of  true  coal  measures  formation  in  east  Kentucky 456,  457 

Soil,  essentail  materials  of . .... . ......— 49 

Soil  and  timber  in  Estill  countv . .........— . 471 

Soils  from  Fleming  county,  analyses  of . 152,  153 

Soils  from  Franklin  county,  analyses  of . .... ... .. 155 

Soils  of  Garrard  county,  analyses  of ...... .. . ..... ...... 157 

Soils  of  Hanoook  enonty,  analysss  of... • 17S^17T 
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Soils  of  Hardin  county,  analyses  of . • 17^182 

Soils  from  Hopkins  county,  analyses  of - 184-It?5 

Buils  from  Illinois,  Wisconsin,  Minnesota,  and  Iowa,  analyses  of 291-293 

Soil,  influence  of  hoed  crops  upon . . fc?d 

Soils,  Jrtckson  county,  analyses-of 186,  IH8 

Soil  in  Jackson  county . 479 

Soils  of  Jefferson  county,  analyses  of . , 195J-195 

•Soil,  &c.,  in  Johnson,  Floyd,  Lawrence,  and  Pike  counties . 5s7 

Soils  from  Lewis  county,  analyses  of 198-200 

Soil  and  timber  of  sub -carboniferous  limestone  in  east  Kentucky 453 

Soils  from  Madison  county,  analyses  of . 213—216 

Soils,  M;ison  county,  analyses  of 216—219 

Soil  may  be  exhausted  by  cultivation 46,  43 

Soils  of  Morgan  county,  analyses  of - .. . 226 

Soils  of  Montgomery  county,  analyses  of 223 

Soils  of  Mercer  county,  analjscs  of 220-223 

Soil  and  timber  of  millstone  grit,  or  conglomerate,  in  eastern  Kentucky 455 

Soils,  Nelson  county,  nnalyses  of  — 232,  235,  239 

Soils  from  Nicholas  county -- . 241,  242 

Soils  from  Oldham  county,  analyses  of 245 

Soil  and  timber  in  Owsley  county 479 

Soils  from  Powell  county,  analyses  of,  &c. 249,  250,  470 

Soil  and  timber  in  Pulaski  county 467 

Soil  and  timber  in  Rockcastle  county 484 

Soil  and  timber  in  Rowan  countv 462,  463 

Soils  from  Rowan  county,  composition  of 253,  254,  462,  463 

Soils,  sub-soils,  and  clay  from  Bracken  county 84-94 

Soils  and  sub-soils,  Breckinridge  county,  composition  of 99 

Soils  and  sub-soils,  Bullitt  county,  composition  of 103-1<'4 

•Soils  and  sub-soils  from  Estill  county,  composition  of . 144«147 

Soil,  tobacco  soil,  virgin  and  exhausted.  Bracken  county 64,  93 

Soil  and  timber  in  Wayne  county 492 

Soil,  from  vinevard,  Bracken  countv,  analysis  of 91 

Springs,  Black  Sulphur,  in  Montgomery  county 468 

Springs  of  the  sinking  country . 474 

Springrf  in  Rockcastle  county 4^*2,  4*^3 

State  House  rock,  Powell  county 469,  470 

State  House  Siuulstone 503,  5M0 

StCiim  furnace,  Greenup  county,  limestone .    166 

Stinson  creek,  Carter  county,  section  on 4;')9 

Sub-carbonilerous  or  mountain  limestone,  in  Kentucky 452,  516 

Sub-conglomeratic  coal,  general  distribution  of 338 

Sub-congloraeratic  coal,  palaeontology  of 3'SO 

Sub-conglomeratic  coal  measures,  stratigraphy  of 341 

Sulphur  in  iron  and  iron  ore 1(19 

Sulphur  Springs,  Entill  county 473 

Sulphur  Si'dngs,  in  Montgomery  county 46S 

Suwannee  furnace,  Lyon  county,  ores,  iron,  slag,  &c 209«2ll 

Table  of  average  composition  of  the  ashes  of  thirty  samples  of  tobacco 3(J7 

Table  of  composition  of  ashes  of  Cuba  and  Florida  leaf  tobacco 21)9 

Tattle  of  composition  of  ashes  of  tobacco  [)roduced  on  Lower  Silurian  soils 30 1 

'Table  of  composition  of  ashes  of  tobacco  produced  on  silicious  mudstone  soil 303 

Table  of  com[)OMtion  of  ashes  of  tobacco  produced  on  sub -carboniferous  soils 305 

Table  of  compoiition  of  ashes  of  tobacco  produced  on  coal  measure  soiU ....-«  306 
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Table  of  bench  marks  in  eastern  coal  field  of  Kentucky 444 

Table  of  composition  of  carbonate  of  iron  ores 283 

Table  of  composition  of  coals 284,  285 

Table  of  composition  of  iron  furnace  slags 288 

Table  of  composition  of  limestones . 278,  279 

Table  of  composition  of  limonite  iron  ores 280,  281,  283 

Table  of  mineral  ingredients  of  soil  in  wheat,  corn,  tobacco,  and  wine  crop 321 

Table  of  composition  of  pig  iron 26^ 

Table  of  composition  of  sandstones,  shales,  clays,  &c 286,  287 

Tabic  of  composition  of  soils,  sub-soils,  and  marls,  (coal  measures) . 271 

Table  of  composition  of  soils,  sub-soils,  and  marls,  (sub-carboniferous  group) 272,  273 

Table  of  composition  of  soils,  sub-soils,  and  marls,  (Devonian  formation) 274 

Table  of  composition  of  soils,  sub^ils,  and  marls,  (Upper  Silurian) 275 

Table  of  composition  of  soils,  sub-soils,  and  marls,  ^  Lower  Silurian) 276,  277 

Table  of  composition  in  100  parts  and  proportion  of  oxygen  in  bases,  of  the  tobacco  ashes 308 

Table  of  Dr.  Chas.  T.  Jackson's  analyses  of  tobacco  ashes 309 

Tar-kiln  branch  of  Stinson  creek  cannel  coal . 11,  44 

Tar  spring  sandstone - ...... ,  505,  506 

Thickness  of  geological  formations . 24 

Tillage  not  a  substitute  for  manure . 33 

Timber  in  Bath  county . 466 

Timber  and  soil  of  true  coal  measures  formation,  in  Elastem  Kentucky . 456,  457 

Timber  and  soil  in  Estill  county 471 

Timber  in  Jackson  county . 480,  481 

Timber  and  soil  on  knob  stone  formation 452 

Timber  and  soil  on  millstone  grit  or  conglomerate  formation,  in  east  Kentucky 455 

Timber  in  Montgomery  county . 468 

Timber  in  Morgan  county . . 465 

Timber  and  land  in  Owsley  county 479 

Timber  and  soil  in  Pulaski  county . , 487 

Timber  and  soil  in  Rockcastle  county . . 484 

Timber  and  soil  in  Rowan  county , ,  462,  463 

Timber  and  soil  on  sub -carboniferous  limestone  formation . 453 

Timber  and  soil  in  Wayne  county . 492 

Tobacco,  chemical  investigation  into  the  composition  of  ashes  of 47,  87,  293.309 

Tobacco  soil  of  Mason  county 216-219 

Tobacco  culture,  influence  of  on  the  soil - . . 84--91 

Tobacco  soil,  virgin  and  exhausted * . . 84-91 

Topographical  and  Geological  Report  on  eastern  coalfield,  Lesley's 439 

Trimble  county,  fossil  shells,  analysis  of 264 

Tri^'g  county,  iron  ores,  limestones,  slags,  iron,  kc 254-265 

Union  county  iron  ore,  sandstone,  coals,  and  limestone 265-270 

Union  county,  &c.,  section  of 387,  388 

Vine,  bleedings  of ..— . . 314 

Vine  culture . , 45 

Vegetable  mould . . 55 

Walnut  Hill,  Fayette  county,  mineral  water , 148 

Water  and  sediment  from  interior  of  pot  ore,  Trigg  county,  analyses  of . 260,  261 

Water  from  pond  in  milk-sick  region,  Nicholas  county .. . 241 

Water  reservoirs  in  the  geological  formations  of  Kentucky 22,  23,  25 

Wayne  county,  survey  of . . .... .  — .  487 

Western  coal  fifeld,  counties  in,  yet  to  be  surveyed . 21 

Western  coal  field,  exploration  of  margin  of . 647 

Western  coal  measorei . .......... .... ...... ••«««....«^..*««*    13 
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Whit«  ashy  beds C95 

Wheat,  diminished  prodactton  of,  in  Ohio .  47 

Wheat,  moisture  in 319 

Wheat,  white,  analysis  of  the  ashes  of ^ 319 

White  iron,  Crittenden  furnace . 125 

Woodford  county,  mineral  waters — . 270 

Wines,  native,  chemical  examination  of . 310 


ERRATA,    &c. 


Page  241,  6th  line  from  top,  *'  Nelson  County  *'  should  be  Nicholas  County. 

Page  248,  under  2d  line,  add  Composition  of  the  Ash. 

Page  324,  for  "Catherine  Neef "  read  Caroline  Neef. 

Page  338,  (foot  note,)  for  my  Report  read  First  Report 

Page  355,  line  19,  for  carifolius  read  Ctfmfolius. 

Page  357,  line  17,  for  Fine  clay  read  Fire  clay. 

Page  370,  line    5,  for  oeeopteridius  read  oreopteridius. 

Page  374,  line  12,  for  Schixopteris  read  Schiiopteris. 

N.  B,  In  the  section  on  page  387,  as  well  as  in  the  others  in  M.  Lesquereux's  Report,  the  dis- 
tance between  the  strata  is  not  printed  exactly  according  to  the  scale  laid  down,  ris :  1  inch  to 
200  feet,  although  the  numerals  are  accurately  printed. 

Page  399,  in  the  Section,  3d  coal  right  hand,  the  place  of  Coal  A  8th  should  be  20  feet  below 
that  of  C.  9th. 

Page  414,  line  2,  for  page  40  read  357. 

Page  428.  These  printed  tables  of  comparatire  sections  are  not  accurate  according  to  the 
scale  laid  down,  although  the  numerals  are  correct;  they  have,  consequently,  been  accurately 
repeated  in  the  lithographic  plate  inserted  here. 

Page  431,  at  the  base  of  the  Warfield  section,  read,  at  125  feet,  first  brine,  and  at  525 
feet,  strong  brine. 

Page  433,  line  .3d,  for  AletAropteris  read  AletAopteris.  At  the  bottom  of  the  page,  add:  /• 
very  abundant  with  coal  No.  4th. 

Page  448,  9th  line  from  the  bottom,  for  town  branch  read  Town  branch. 

Page  44^,  13th  line  from  the  bottom,  for  Mincers  read  Miner'«. 

NOTE. 


The  Geological  Survey  of  Kentucky — which  sustained  such  a  heavy  loss,  in  November  last, 
in  the  death  of  our  distinguished  Chief  Geologist,  David  Dale  Owen,  M.  D. — was  brought  to  a 
pause  by  the  failure  of  the  Legislature,  at  its  next  following  session,  to  make  the  necessary 
appropriation  for  its  continuance.  This,  with  the  f  reseut  distractrcd  state  of  the  country,  may 
postpone  its  completion  fur  an  indefinite  period. 

The  present  volume  embodies  most  of  the  materials,  ready  for  publication,  which  had  been 
reported  to  Dr.  Owen  before  his  death — and  its  general  arrangement  for  the  press  was  made  by 
him;  but  it  is  proper  to  state  that  a  large  and  valuable  miiss  of  matter  still  remains,  in  field 
notes  and  in  other  forms,  in  the  hands  of  the  various  members  of  the  late  Geological  Corps, 
which,  should  the  Surv^  sol  be  reiiMaed  ftt  eome  not  cUitaal  dsf  i  maj  b«  loe(  to  Uke  Biftte  Mid 
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ERRATA  TO  &  S.  LYON'S  REPORT^. 


Page  503,  line  18  from  (op,  read  "on  the  top  of  the  whole  body,"  &o^  for  «on  the  top  of 
which  rests  the  whole  body.'* 

Page  504,  line  22  from  top,  for  Fur  fork  read  T^r  fork. 

Page  506,  line  23  from  top,  for  Phyriformis  read  pyriformls. 

Page  507,  line  3  from  top,  for  Doverty's  creek  read  Donriy*»  creek. 

Page  508,  3d  and  9th  lines  from  bottom  of  page,  for  Chandoin  read  ChmudtAmu 

Page  509,  23d  line  from  bottom,  for  Chandmn  read  Chaudoin, 

Page  511,  17th  line  from  bottom,  totplaeeB  read  facet. 

Page  515,  I5th  line  from  bottom,  for  21  read  210. 

Page  516,  23d  line  from  bottom,  for  21  read  218. 

Page  516,  22d  line  from  bottom,  for  20  read  200. 

Page  516,  2l8t  line  from  bottom,  for  141  read  151. 

Page  519, 13th  line  from  bottom,  for  haekleherry  read  haekherry. 

Page  528,  8th  line  from  bottom,  for  Penbratuls  read  Terebratola. 

Page  558,  3d  line  from  top,  for  Lichfield  read  Litchfield. 

Page  558,  add  7  feet  to  each  snm  abore  3d  line  from  base  of  Section  No.  28. 

Page  562,  8th  line  from  base  of  Section  30,  for  Hodger's  read  Hodge's. 

Page  564,  4th  line  from  base  of  Section  31,  for  Plerotocrinus  read  Pterotocrinm. 

Page  567,  8th  line  from  base  of  Section  34,  for  6  feet  read  6  inches. 

Page  567,  9th  line  from  base  of  Section  34,  for  2  feet  read  2  inches. 

Page  567, 10th  line  from  base  of  Section  34,  for  4  feet  read  4  inches. 

Page  567, 11th  line  from  base  of  Section  34,  for  2  feet  read  6  inches. 

And  extend  the  sum  40  feet  6  inches,  instead  of  39  feet  8  inches. 

Page  567,  6th  line  from  bottom,  for  Orthoceratiti  read  Orthoceratite. 

Page  567,  bottom  line,  for  Balen  read  Baleu. 

Page  572,  8th  line  from  bottom  of  Section  39,  for  92  feet  read  91  feet 

Page  572,  9th  line  from  bottom  of  Section  39,  for  125  feet  read  124  feet 

Page  572, 10th  line  from  bottom  of  Section  39,  for  140  feet  read  139  feet. 

Page  573,  4th  line  from  top,  for  *<is  seen"  read  **as  seen.*' 

Page  580,  8th  line  from  top,  for  *<when  intersected**  read  ''where  intersected." 

Page  580,  9th  line,  for  line  A  read  line  N. 

Page  581,  8th  line  from  bottom,  for  « the  clear  coal  of  the  Hunting  branch  of  Clear  oreek'* 
read  '*  the  twin  coal,**  &c. 

Page  585,  5th  line  from  top,  for  Rudy*9  read  Reedy*: 

Page  589, 1st  line  top  of  Section  23*,  for  «  Thickness"  read  «  Eleration,"  and  for  "  Eleva- 
tion**  read  "Thickness.** 

*  This  should  be  43. 
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